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ON ORDER 
from LIBRASCOPE 


| FIRE CONTROL COMPUTERS 
&~~s for ASROC, SUBROC, POLARIS 


Two decades ago, the U.S. Navy ordered a compact ballistic computer from Librascope. Contract 
development of Underwater Fire Control Systems MK 104, 105, 107, and 110 followed. Today, Libras« 
is a logical partner in the Navy’s development and production of fire control systems for ASROC, SUBRO‘t 

lilitary 


POLARIS and other weapons. Librascope’s experience in building computer control systems for n 
on the front lines of our nation’ 


environments is still paying off where it counts- NSé 
Librascope outlining your control problems will bring a prompt answer from the cou 


manufacturer of computer control systems. 
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Photo of test conducted at AiResearch 


AiResearch is now conducting laboratory tests utilizing various fluids in 
secondary injection systems for missile thrust vector control. 

These tests show many advantages over present vectoring methods; faster 
response, moving parts are virtually eliminated, and high temperature prob- 
lems are minimized. In addition, the average vectoring system weight is less 
as the fluid is expended at burn-out. 

AiResearch, with many years of experience in systems management, 
research and production in the components involved, is prepared to help solve 
your steering and vector control problems. Direct requests for information to 
the Los Angeles division. 


AIRESEARCH MANUFACTURING DIVISIONS ® Los Angeles 45, California + Phoenix 


Systems and Components for: 
Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications 
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NEW BFG SOLID PROPELLANT 
PACKS MORE PUNCH OVER 
EXTREME TEMPERATURE RANGE 


A new series of high-density propellant compounds, 
called Nitro-C rubber, provide 6% more energy 
per pound than present rubber-based fuels. 
PRM liecccceMeltiseti@ecuclicMuceltual eM lm col sel: 
and physical size of small rocket motors. 
The propellant retains its physical properties 
over an extreme temperature range... from 

110°F to +250°F ... and is vastly superior to other 
high-energy composites at both temperature 
extremes. This makes the propellant dependable 
for tactical military missiles, as well.as far 
high-mass-ratio motors for space probe and satellite 
applications. The B.F.Goodrich Rialto Plant, 
which developed the Nitro-C compounds, is 
equipped to handle complete small rocket motor 
projects... from research through design, testing 
and production. For complete information write 
B.F.Goodrich Aerospace and Defense Products, a 
division of The B.F.Goodrich Company, Akron, Ohio. 


B.EGoodrich / aerospace and defense products 
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Successful firing of United Technology 
Corp.'s 100-in. segmented solid booster. 
Pentagon is about ready to ask for proposals 


on 120-in. solid booster. See p. 15. 
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M/R publishes 51 times a year. Readers are reminded that there will 


be no magazine on Dec. 25 


Season’s Greetings 


-The Editors 
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TODAY'S DEFENSE SYSTEMS: 





Worth 


INOTC 





In today’s defense arsenal, things cost more. They cost more 


because they are worth more. They do jobs undreamed 


of a few years ago—with reliability never believed possible. 


Jet fighters are flying higher and faster. 


New atomic-powered ships carry enormous strike power. 


Missiles are thrusting farther with greater accuracy. 


And new electronic systems, like the Hughes Tactical Attack 


System, are making “impossible” control jobs a daily routine. 





Hughes systems, developed to meet 
the most advanced fighter mission 
problems, have paced airborne systems 
development. They have flown with 
the F-86, the F-89, the F-102, the 
F-106, and other U.S. Air Force, U.S. 
Navy and Canadian aircraft. 

The new Hughes Tactical Attack Sys- 
tem in its own right achieves new 
levels of capability, reliability and 


over-all economy. Highly flexible in 


design, this new system will be as 
modern in the late 1960's as it is today 
It integrates three major functions 

high resolution radar, weapon control 
auxiliaries and a navigational subsys- 
tem. Each function incorporates the 
latest state-of-the-art developments. 


Coolant Problems which could be en- 
countered in aircraft flying at multiples 





& why 


of sonic speeds and at high altitudes 
have been solved. New techniques are 
being applied which provide for more 
efficient cooling of the thousands of 
electronic parts and assemblies, prom- 
ising greater reliability 


New “encapsulation” packaging §tech- 
niques permit more work to be done 
in smaller space, saving weight and, 
again, vastly increasing reliability 
Chis technique packages complex cir- 
cuits in small “blocks” of plastic ma- 
terial. Each contains scores of diodes, 
transistors, relays and other electroni 


components hese units are vibration- 


free. They can be plugged in and out 
as easily as a_toaster—facilitating 
trouble-shooting and cutting main- 


tenance time. 


These kinds of advancements are the 
For 


result of over 16 vears of prime experi- 


“norm” at Hughes they are the 


ence in the design and building of air- 
| he new Hughes | ac- 
I 


borne svstems 


tical Attack System has grown out « 
a special, company-funded program 


years 


which has been active for three 


Creating a new world with electronics 
Seen e eee neem ee—= a 


| HUGHES 





An important part of Hughes airborne 
systems capability is the company’s 
background in field service and sup- 
port functions. This work, involving 
seven major systems, helped in the de- 
velopment of the unique self-test fea- 
tures incorporated in the new Hughes 
Tactical Attack System. 

Better today, better tomorrow. The 
Hughes Tactical Attack System, like 
other major new defense systems, is 
worth more simply because it delivers 
more—in actual hardware capability 
und in the skills and facilities that back 


its success 


1) Hughes Tactical Attack System has all the 
feature and techmcal advancements nece wry to 
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MICHAEL GETLER 
Covers New York-New England 


SOME WEEKS AGO, we men- 
tioned our plans for putting together a 
strong electronics editorial team which 
would provide expanded coverage of 
this important sector of the missile/ 
space industry. 

In anticipation of this, Electronics 
Editor Charles D. LaFond was named 
a senior editor. We now are pleased to 
announce the appointments of the other 
members of the team. 

After more than a month’s training 
here in our Washington headquarters, 
Electronics Editor Michael Getler has 
reported for duty in our New York 
office. Mike will handle coverage of 
the important New York-New England 
area. 

He comes to us with an excellent 
background for the job. For the past 
two years, Getler has been a reports 
writer for Raytheon’s Missiles and 
Space Division at Bedford, Mass. There, 
he was engaged in writing and prepar- 
ing technical reports on the company’s 
research, development and flight-testing 
efforts in the guided missile field, par- 
ticularly on the Sparrow Ill program 
His work there, demanding close liaison 
with project engineers and an accurate 
translation of their complex activities 
onto paper, makes him well qualified 
for his new post. 

Before joining Raytheon, Mike put 

in three years of commissioned service 
with the Navy, serving as an airborne 
air controller with a carrier-based AEW 
squadron. He holds the rank of Lieu- 
tenant in the Naval Reserve. 
Prior to his Navy service, Getler 
assistant editor of the Riverdale 
Press, a prize-winning New York City 
weekly newspaper. He is a graduate of 
City College of New York, where he 
finished in the top third of his class. 

Mike and his wife, Sandra, and their 
two children, Belinda and Warren, are 


was 
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ARTHUR H. COLLINS 
Joins West Coast bureau. 


city dwellers. A Riverdale apartment is 
home to them. 

THE OTHER new member of our 
nationwide electronics team is Elec- 
tronics Editor Arthur H. Collins, who 
has reported for duty in Los Angeles. 

Art comes to us from another highly 
regarded electronics firm, the Libra- 
scope division of General Precision, 
Inc. He was an engineering writer and 
later served as Publications Engineer for 
Librascope’s Aerospace Branch. 

Collins received his Bachelor of 
Science degree in Electronic Engineering 
from Pacific States University in 1960. 
Before that, four years in the Air Force 
gave him a thorough grounding in elec- 
tronics. He was graduated from three 
electronics technical schools and was an 
electronics instructor in the Air Train- 
ing Command. He helped set up the 
Airborne Navigation Equipment Schoo! 
at Scott Air Force Base, Ill., in 1955. 
Art was assigned in 1956 to the training 
aids division at Keesler AFB, Miss., for 
research and development on a com- 
puter simulator for the SAGE system. 
He later was transferred to Hanscomb 
AFB, Mass., on the same project. In 
1957, he received the Commendation 
Award from the Secretary of the Air 
Force for his part in the development 
of the SAGE system simulator. 

Art and his wife, Nancy, live in Los 
Angeles. One of his hobbies is wild ani- 
mal training, and their house pet is 
somewhat unusual: a 40-lb. South 
American ocelot! 

We think our new fulltime elec- 
tronics editorial team will make quite 
an impact on our electronics coverage. 
Watch for it during 1962. 
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Extending man’s knowledge of the universe demands unprece- 
dented skill in precision measurement — linear and angular. This 
work has been the special province of K&E for many years. K&E’s 
Optics and Metrology Division provides the perfect balance of 
brains to create, hands to produce. Nearly every contract this 
Division has received called for a major break-through in optics 
or metrology, or both. 


Optical, Electronic, or Electro-Optical 


FP we a YX Systems and Components for linear 
ry — x and/or angular measurements of 
ams any description, to any tolerance. 


KEUFFEL & ESSER COQO., Hoboken, N. J. 


Inquiries regarding employment opportunities from technicians qualified in 
these areas are invited. All qualified applicants will receive consideration 
for employment without regard to race, creed, color or national origin 
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The Countdown 











WASHINGTON 


DOD's Budget: Last-Minute Adjustments 


As the Kennedy Administration's FY ‘63 budget 
moved toward the printer, “sudden death” became a 
disease afflicting several major programs. Mobile Minute- 
man disappeared without a trace (see page 12). All funds 
for Nike-Zeus production—an estimated $300 million to 
$400 million—were reported to have vanished, at least 
for the present. However, the already cut request for 
additional Polaris submarines held its ground. The budget 
is still expected to call for about six more submarines and 
long-lead items for another six. 


The Nike-Zeus Game 


The elimination of production money for the Zeus 
anti-missile missile from the FY °63 defense budget is 
not looked upon as a disastrous defeat by many of its 
Army supporters. The inclusion of the production money 
always was a phony because none of the money could 
have been spent until next summer. Therefore, if produc- 
tion money is added sometime later, after final Zeus tests 
in the Pacific begin, little will have been lost. Deployment 
still will have slipped another six months 


Centaur Continues To Skid 


The first launching of the Centaur upper stage is 
now expected to come in late January at the earliest— 
and most likely in February. NASA officials say the new 
earliest target date for the launching is Jan. 29. Originally, 
the launching was to come around October. Technical 
problems have interfered. 


From Eagles to Eaglets 


A Navy study program is reviving the moribund 
Eagle program in the form of Eaglet. Essentially the 
Eaglet is understood to be a cut-down air-to-air Eagle 
missile probably designed for launching from the new 
TFX interceptor. 


Astronauts in Mufti 


Plans for NASA's follow-on Mercury program call 
for including some civilians in the next group of astro- 
nauts to be trained. The X-/5 program is considered to 
be a likely recruitment area. So far, there is no decision 
on just how many new astronauts will be needed 


Final U.S. ICBM Muster for '61 


SAC’s total operational ICBM force stands at 54 
Atlases. The last Atlas squadron to be added this year— 
nine missiles in “Hollywood bard” launchers at Warren 
AFB, Wyo.—dquietly became operational Dec. 12. No 
Titans are now expected to be added to the ICBM force 
until early spring. 


INDUSTRY 
FABMIDS Dilemma 


COUNTDOWN hears the Army is debating whether to 


write some new FABMIDS (field army ballistic missile 
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defense system) specs and reopen the bidding. General 
Electric won the competition on the original specs. Three 
of the six entrants met the original specs—the remaining 
three decided they could be shaded, particularly in regard 
to 360° radar. Result: three heavy, three light entrants. 


R&D Intelligence 


A hydrogen gas-bearing gyro developed by Sperry 
Gyroscope Co. is expected to triple the accuracy of SINS 
inertial navigator systems for Polaris submarines . . 
Exploding bridge wire approach is being studied as a 
possible replacement for mine-type sonobuoy detection 
method in ASW . . . National Science Foundation and 
Office of Naval Research balloon studies of electron 
“dumping” (influx of electrons from the Van Allen belts 
to the earth’s atmosphere) are expected to continue for 
some time. 


Apollo Rendezvous Contracts Coming 


NASA is planning to let contracts by mid-1962 to 
determine the electronic requirements needed for Apollo 
rendezvous missions. The contracts will cover the rendez- 
vous in orbit of Apollo spacecraft with advanced Saturn 
vehicles. 


British to Share AUTEC 
The British are expected to join the United States 
in using the Navy's planned Atlantic Underwater Test 
and Evaluation Center—the new AUTEC Missile 
Range—in the Bahamas. The range is being established 
under agreements still to be signed with the United King- 
dom. Initially, at least, all construction costs will be met 

by the United States 





INTERNATIONAL 
New Skybolt Launcher? 


Britain’s Royal Air Force is considering a military 
version of the VC-10 jet transport as a platform for 
lauching Skybolt ALBM’s. The VC-10 could carry eight 
Skybolts . . . It’s also reported that the RAF for the first 
time in England launched an inert Skybolt from a Vulcan 
bomber. The recent test occurred over a range at West 
Freugh in northern Scotland. 


NATO Defense Spending Up 


Fifteen NATO nations spent $67.8 billion—an all- 
time high—for defense in 1961. The figure was up $5.5 
billion over last year and includes $51 billion spent by 
the U.S. 


Overseas Pipeline 

The British Army is adopting British Aircraft Corp.'s 
Vigilant antitank missile Nord’s C.T. 4] solid/ram- 
jet target drone was successfully flown for the first time 
Dec. 13, reaching 35,000 ft. above the Colomb Béchar 
range in North Africa Propellant for the European 
space booster (Blue Streak) upper stages is now expected 
to be UDMH and nitrogen tetroxide . . . Russia . is 
understood to be working hard at orbital rendezvous 











The Missile 


Soviet ICBM Force To Hit 
200 by 1963—NATO Says 


A NATO intelligence report esti- 
mates that Russia will have deployed 
some 200 ICBM’s by the end of next 
year, 

The same report also estimates 
that the Russians today have about 
20 missile-launching submarines of 
which about four are nuclear- 
powered. 

However, the report says that the 
Soviet missile subs can launch their 
missiles only while surfaced. 

The statement regarding Soviet 
missile subs jibes generally with other 
reports. However, it is one of the 
hardest to date regarding the Russian 
nuclear submarine force. 


Khrushchev Boasts Stockpile 
Includes 100 MT-Plus Bombs 


Soviet Premier Nikita Khrushchev 
last week claimed that Russia is 
stockpiling nuclear weapons more 
powerful than 100 megatons each. 

Moreover, Khrushchev warned 
that his Vostok spacecraft could de- 
liver the super bombs to any point 
on earth. 

“I am not threatening,” he 
shouted. “But I am warning you (the 
Western Powers) that if you want to 
test the Socialist countries by war 
you will never see the end of social- 
ism as you will never see your own 
ears.” 


McNamara Urges Build-up 
Of NATO Conventional Arms 


Defense Secretary Robert Mc- 
Namara issued a new plea to the 
European members of NATO to in- 
crease the size and power-of- their 
conventional military forces. 

McNamara stressed the same 
theme throughout much of a meeting 
of NATO ministers at Paris. 

He said NATO must close the ex- 
isting gap between its nuclear power 
and its ability to fight conventional 
wars. 


Sixth Nuclear Test in Nevada 


The AEC detonated the sixth an- 
nounced underground nuclear test in 


10 


Space Week 


its current series this last week. 

The test—conducted at the AEC’s 
Nevada proving ground—was listed 
as “low yield.” 

Meantime, officials involved in 
the test program are reported to be 
finding the test results not as satis- 
factory as expected—and the need for 
atmospheric tests greater than pre- 
viously believed. 


U.N. Space Group To Meet 


The U.N. Committee on Peaceful 
Use of Outer Space has finally gained 
Soviet agreement to hold its second 
meeting. The date: March 31. 

The agreement immediately 
aroused congressional suspicions. 
Chairman John C. Stennis of the 
Senate Preparedness Subcommittee 
warned that the United States must 
not let itself be “lulled into a mora- 
torium on outer space development.” 


Shots of the Week 


The Air Force wound up the 
Titan I R&D test-flight program Dec. 
13 with a 5000-mi. shot from Cape 
Canaveral. 

First flight of the ICBM was on 
Feb. 6, 1959, and was successful. 
There have been a total of 40 Titan 
I shots—four classed as failures, eight 
as partial successes and the rest suc- 
cessful. 

More flights of the Martin Mari- 
etta Titan I are scheduled from the 
Cape to test components for Titan 11. 

In other shots: 

e The Air Force’s Discoverer 
XXXVI was orbited from Vanden- 
berg AFB Dec. 12. It carried a cap- 
sule intended for recovery and a 
10-lb. piggyback satellite, Oscar (or- 


biting satellite carrying amateur 
radio), to beam signals to ham radio 
operators. 


e An Atlas F, in another piggy- 
back experiment Dec. 12, released 
a package of 28 dummy atomic fuel 
cells made of sodium, potassium, 
rubidium and cesium in a study of 
how metals evaporate on re-entry. 
The shot was from the Cape. 

© A Nike-Zeus passed an ex- 
tended flight test in the atmosphere 
Dec. 14 from Pt. Mugu, Calif. It 
glowed red-hot while going through 








TRAILBLAZER Il re-entry vehicle 


severe guidance maneuvers. 

© A Trailblazer Il rocket was 
launched Dec. 14 from Wallops Is- 
land by a team from Atlantic Re- 
search Corp., designers of the rocket 
The four-stage vehicle drove a Gen- 
eral Electric re-entry capsule down 
through the atmosphere from 190 
miles altitude. The launch was the 
first of several re-entry physics ex- 


periments sponsored by NASA, 
MIT’s Lincoln Laboratory and 
ARPA. 


NAA Sets Up Apollo Division 


North American Aviation’s Space 
and Information Systems Division will 
form a new Apollo Division to handle 
its multibillion-dollar contract for the 
U.S. manned lunar landing program 

Vice President and General Man- 
ager John Paup will direct the new 
division. He will be aided by Milton 
Sherman, Assistant Program Man- 
ager, and C. H. Feltz, Chief Engineer. 

The Division will also have a pro 
gram management control unit headed 
by C. W. Warden. 

PERT program control techniques 
will be utilized by this office, as 
will other computer-type management 
techniques. 

R. S. Risley will serve as assistant 
program manager for contract re- 
lations. 

NASA will set up a liaison office 
at the division with a staff of about 
20 people. In return, NAA will open 
an office at the space agency’s Manned 
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Spacecraft Center in Houston. 

Engineering offices will also be set 
up for various specialty areas includ- 
ing Flight Technology, Ground Sup- 
port Equipment, Design and Struc- 
tures, Reliability Design and Crew 
Safety, Project Integration, Power 
Systems, Space Electronics, and Bio- 
astronautics. 


Explorer's Van Allen Data 


Explorer XII satellite has discov- 
ered the outer Van Allen Radiation 
belt’s constituent is protons, not neu- 
trons as was previously believed. 

NASA also disclosed that the 
satellite—launched on Aug. 15, 1961 
—stopped transmitting recently after 
112 days in orbit. A malfunction in 
the primary power system was blamed 
for the failure. 

Besides reporting that there are a 
thousand times fewer neutrons in 
the outer belt than was previously 
thought, the satellite sent back to 
earth more than 3 billion bits of in- 
formation. It is expected to take until 
mid-1962 to analyze the more than 
2500 miles of tape data. Project scien- 
tist Dr. Frank McDonald, of NASA’s 
Goddard Space Flight Center, said 
that the satellite also sent back im- 
portant information concerning the 
design of solar-powered satellites 
which have to traverse the radiation 


belts 





TRAAC Assuming Attitude 


Partial activation of the gravita- 
tional stabilization experiment aboard 
the Navy’s TRAAC satellite (M/R, 
Nov. 27, p. 29) may have been 
accomplished. 

Tracking stations report that the 
vehicle appears to be slowly stabiliz- 
ing into approximately the predicted 
earth-oriented attitude. It will be 2-3 
weeks before results are known. 

APL scientists triggered the de- 
vice aboard the satellite on Nov. 24 
It was to have released a weight and 
boom arrangement causing the craft 
to direct one face towards earth at 
all times. The signal indicating com- 
pletion of the boom extension was 
not received at ground stations. Scien- 
tists speculate that the failure was 
due to a mechanical breakdown in 
the small activating motor. However, 
partial release of the stabilization 
equipment is indicated by the slow 
movement into the prescribed attitude 


S-48 Gear Checks Out 


lonospheric test equipment slated 
to go aboard the S-48 satellite this 
summer performed well during two 
suborbital rocket rides, according to 
an analysis of data taken during the 
June and October flights by the Na- 
tional Bureau of Standards Radio 
Propagation Laboratory. 

NBS, under NASA sponsorship, 
is participating in an international 
program aimed at collecting new in- 
formation on ionospheric phenomena. 

The instrumentation was carried 
aloft from Wallops Island, Va. by 
four-stage Javelin rockets to a peak 
altitude of about 600 miles. The 
payloads each remained above the 
ionosphere layer for about 14 min- 
utes. The S-48 vehicle, called a Top- 
side Sounder, will remain operational 
above the ionosphere for from 6 to 12 
months and will supply data on top- 
side electron densities, ionization 
diffusion in the F-2 layer, vertical 
movements, tidal fluctuations, and 
properties producing ionospheric 
storms. 

When in orbit, the S-48 will trans- 
mit a pulsed radio wave down to- 
wards the upper layer of the iono- 
sphere and telemeter the reflected 
signal to ground stations. This is 
basically the same method used in 
ionospheric measurements made from 
earth. Peak power requirements for 
top layer soundings are expected to 
be considerably below those needed 
from terrestrial sites 


First Houston Contract Let 


First step towards construction of 
NASA’s new Manned Spacecraft Cen- 
ter in Houston was a $1.5-million 
architect-engineer award last week to 
Brown & Root, Inc., of Houston. 

The contract, which will be super- 
vised by the Fort Worth district of 
the Army Corps of Engineers, in- 
cludes master planning for the com- 
plete installation, site development, 
design of the flight project facility, 
flight operations facility, equipment 
evaluation laboratory, and some utili- 
ties. Design engineering for the en- 
vironmental test lab is not included in 
this initial contract. 

Completion of the Houston firm’s 
effort is expected in about six months, 
but letting of the first construction 
contract is anticipated in February. 
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~ 
( yenisco 


tmeconm ren ares 











2233 Federal Ave., Los Angeles 64, California 


a 


missiles and rockets, December 18, 196] Circle No. 5 on Subscriber Service Card 11 





Reacting to Russians?.. . 


Faster ICBM Deployment Looms 


Swelling of hardened Minuteman force, at expense of mobile Minuteman, 
may yield increase of 300 by July; total deployment of 1500 could result; 
Pentagon increasingly interested in development of MRBM, mobile ICBM 


by James Baar 


THE KENNEDY Administration is 
moving toward a new acceleration of 
ICBM deployment—apparently as a re- 
sult of Soviet defense budget boosts. 

The tip-off came in a last-minute 
Defense Department budget move on 
Dec. 13 killing the mobile Minuteman 
R&D program in favor of a consider- 
able expansion of the authorized force 
of hardened and dispersed Minutemen. 

The Soviets on Dec. 6 announced 
the second major increase in their de- 
fense budget in less than six months. 
Under the ruble-dollar detection and 
translator system used by many experts 
in deciphering Soviet military budgets, 
the new increase amounts to nearly $5 
billion and the total increases over the 
last six months to $18 billion to nearly 
$20 billion. 

The Soviet military budget for 1962 
is now estimated to total nearly $60 
billion. The U.S. defense budget for FY 
‘62 is expected to total between $51 
billion and $52 billion. 

e 300 increase—The total author- 
ized Minuteman force is expected to be 
expanded to about six 150-missile wings 
—an increase of 300 missiles over the 
total authorized through FY '62. 

No new production schedule has 
been completed so far. However, it is 
expected that the production rate and 
deployment rate will be increased con- 
siderably rather than merely extended. 

Previous plans have called for de- 
ploying the first 600 Minutemen in 
hardened silos by about 1964. If site 
construction were started quickly 
enough, this number could be augment- 
ed in the same time period by one and 
possible both additional wings. 
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So far, deployment plans call for 
Minuteman wings at Malmstrom AFB, 
Mont.; Ellsworth AFB, S.D.; Minot 
AFB, N.D.; and Whiteman AFB, Mo. 
Soil borings for possible site construc- 
tion have already been made at Reese 
AFB, Texas; Tinker AFB, Okla.; and 
Pease AFB, N.H. More soil borings are 
planned at Glasgow AFB, Mont.; Grand 
Forks AFB, N.D.; and Warren AFB, 
Wyo. 

If all sites are used, total Minute- 
man deployment could reach 10 wings 
—1500 missiles. 

No acceleration of deployment 
would have been possible with the mo- 
bile Minuteman. The program for put- 
ting the solid fueled ICBM on railroad 
cars has slipped badly over the last year 
because of budget cuts. At the time of 
its entombment it still faced a number 
of tough technical problems. 

e New mobile missiles—However, 
the expansion of force levels was not 
the only consideration in the decision 
to kill the mobile Minuteman. Two 
other important factors were: 

—The Pentagon’s plans to develop 
a highly-mobile MRBM. 

—lIncreasing Pentagon interest in 
developing a new, mobile ICBM. 

Both new missiles, unlike Minute- 
man, would be designed to begin as 
mobile systems. Both would be based 
on the use of improved nuclear war- 
heads which are expected to be devel- 
oped and tested over the next year. 

The double decision on Minuteman 
abruptly reversed earlier plans incor- 
porated in the draft of the FY °63 de- 
fense budget. The mobile R&D Min- 
uteman program was to be resumed 
after a stretch out of one year. No 


additional Minuteman wings were in- 
cluded despite strong Air Force objec- 
tions. 

To date, a total of $108 million has 
been spent on the mobile Minuteman 
program. The Eisenhower defense budg- 
et for FY °62 requested $220 million 
for the mobile program, but this was 
totally eliminated by the Kennedy Ad- 
ministration at the same time that the 
hardened and dispersed program was 
accelerated earlier this year. 

The Kennedy budget revision also 
included $36 million to build standby 
production facilities for Minuteman. 
These facilities make it possible to dou- 
ble Minuteman production. 

But, if maximum benefit was to be 
derived from the capability to double 
production, the Air Force made clear 
that the decision to use it had to be 
made earlier this fall in order to begin 
constructing more bases in time. More- 
over, the Air Force has called for the 
deployment of more than 2000 Minute- 
men rather than the 900 now expected 
to be proposed. 

The Kennedy Administration has 
been reluctant to accelerate the deploy- 
ment of ICBM’s further for fear that 
such a move would excite the Russians 
into increasing their ICBM deployment. 

Also, the Administration has been 
having considerable difficulty in keep- 
ing the FY °63 defense budget under 
$52 billion. Accordingly, Administra- 
tion officials have not been overly hos- 
pitable to arguments in favor of a great- 
er margin of strategic security. 

Apparently, it took the new Soviet 
defense budget and related ominous 
information to bring about at least a 
partial conversion. 3 
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NASA EXPECTS to pour about 
$250 million in the next 18 months 
into its new two-man follow-on Mer- 
cury spacecraft. The first bell-shaped 
capsules are expected off the assembly 
lines late next year. 

Last week NASA was still looking 
for a name for the new project—which 
will have a primary mission to test or- 
bital rendezvous. 

First flights are planned for 1963. 
If successful, some space agency offi- 
cials believe two years can be cut off 
the 1967 target date for the manned 
lunar landing of an Apollo spacecraft 
—thus providing the U.S. with a chance 
to beat Russia to the moon. - 

It will also permit training for addi- 
tional U.S. astronauts during one-week 
orbital flights and serve as a test bed 
for Apollo sub-systems and flight the- 
ories. 

The program’s total cost is estimated 
at $500 million, but it will probably be 
higher. Approximately 50 per cent of 
this is slated to go to McDonnell Air- 
craft Corp. — builder of Mercury 
which NASA has selected as prime con- 
tractor 

Almost all of the remainder will go 
to General Dynamics/ Astronautics, 
Martin Marietta Corp., and Lockheed 


Aircraft Corp., for the Titan II, and 
Atlas Agena B to be used as launch 
vehicles. 


NASA officials report that $76 mil- 
lion is already allocated for the program 
in the next six months. McDonnell will 
get $40 million with the remainder split 
among the launch vehicle prime 
tractors. 

@ 12 capsules—Another $200 mil- 


con- 


First 
Two-Man 


Mercuries 


Next Year 


Still-to-be-named project to 
test orbital rendezvous, cost 
$500 million or more. 


by Hal Taylor 


lion is expected to be earmarked for 
the program in the space agency’s fiscal 
1963 budget. The $500 million estimate 
for the total cost of the program in- 
cludes about 12 spacecraft, plus Atlas 
Agena and Titan I launch vehicles. 
The NASA announcement of the 
program Dec. 7 confirmed M/R 
exclusive reports that it was coming 
(10/9/61 p. 16; 10/16/61 p. 17; and 
12/4/61 p. 14). 

The new program 


new 


originates in a 


proposal from McDonnell and a NASA 
desire to test orbital rendezvous and the 
reactions of astronauts to the rigors of 
one week space flight—the same length 
of time involved in going to the moon 
and back. 

The new spacecraft will be the same 
shape as the current Mercury capsule 
but will be far larger and much more 
sophisticated. It will be able to return 
to land instead of water, use a glide 
wing during re-entry and will have ejec- 
tion seats for low-altitude astronaut 
escape besides being equipped for ren- 
dezvous docking operations. The most 
significant changes from the Mercury 
capsule include: 

e Size—It will be 1 ft. larger than 
the current 74 in. base of the Mercury 
capsule and it will be lengthened pro- 
portionately to provide a 50 percent in- 
crease in cabin space. 

e Weight—It will be two to three 
times as heavy as Mercury, weighing 
about 4000 Ibs. during its early flights 
and 6000 Ibs. during the rendezvous 
flights. 

© Boosters — Martin Marietta 
Corp.'s Titan II vehicle will be used to 
put the spacecraft into orbit. Its second 
stage will be uprated from 15,500 to 
at least 17,500 miles per hour. General 
Dynamics/ Astronautics’ Atlas missiles 
will place Agena B vehicles into orbit 
for the rendezvous attempts with the 
spacecraft. 

® Propulsion — Six variable-thrust 
engines—two for each axis—will be 
used for maneuvering during orbit. The 
propellant will be hypergolic—hydra- 


(Continued on next page) 


Saturn S-IB Contract May Be Worth Over $1 Billion 


BOEING CO. has won NASA’s biggest launch vehicle 
contract—over $300 million for the S-/B stage of the ad- 
vanced Saturn booster. 

While the contract is officially valued at over $300 mil- 
lion, informed sources report that its total value will easily 
approach—and possibly surpass—$1 billion 

The contract will run through 1966. It calls for the 
development, construction and testing of 24 flight boosters 
plus several ground test versions. Boeing has named Rocket- 
dyne Division of North American 
in the ground-firing of the boosters 

Meanwhile, it was also disclosed that 

@ While NASA has decided to move ahead with develop- 
ment of the large Nova vehicle, there are no funds remaining 
in the Fiscal "62 budget for the program. Real work on 
development of the launch vehicle must now await either 
a supplemental budget request or the Fiscal 1963 budget 
which will go to Congress in January 

@ The Golovin committee was unable to decide whether 
the U.S. should build a 160-in. or 240-in. solid motor. As a 
result, it recommended that before production begins, the 
Air Force should initiate further feasibility studies 

The space agency is giving serious consideration to a 


Aviation, Inc., to assist 
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proposal that it use a single J-2 engine developing 200,000 
Ibs. thrust in the S-/V stage of the advanced Saturn booster. 
The J-2 engine would replace the six RL-10 engine stage 
which would develop a total thrust of 90,000 Ibs. 

The S-JB stage of Saturn will be powered by a cluster 
of either four or five F-1 engines, which will develop a 
thrust of 6 million or 7.5 million Ibs. respectively. 

The stage will be 33 ft. in diameter and 70 to 80 ft 
high, and will weigh five million Ibs. at liftoff. It will be 
the first stage of the advanced Saturn launch vehicle which 
will boost the Apollo spacecraft on circumlunar missions 
and the manned moon landing if the orbital rendezvous 
technique is used, 

Chrysler Corp. was selected to build the S-/ stage of the 
Saturn, North American Aviation Inc. will build the Apollo 
spacecraft, and McDonnell was awarded the prime contract 
for the follow-on Mercury manned space flight program. 

The S-/B stage will be built at NASA’s Michoud, La., 
plant, where Boeing expects to employ 5000 people. Four 
other firms—Aerojet-General, Space Technology Labora- 
tories, Martin Marietta Corp. and General Dynamics/ Astro- 
nautics—competed for the contract. 
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orbital rendezvous in ’64... 


zine/nitrogen tetroxide. Each engine 
will have a thrust of 200 to 300 lbs. and 
will be capable of increasing the space- 
craft’s speed by 500 ft.-per-second dur- 
ing the docking operation with the 
Agena B. 

@ Pilot control—The astronauts on 
board will control the spacecraft during 
docking with the Agena B in orbit. No 
unmanned rendezvous flights will be 
made. For the first time, the pilots will 
also be able to maneuver the spacecraft 
during re-entry and landing. 

e Recovery — During the early 
flights, the spacecraft will land in the 
water. In the manned orbital and ren- 
dezvous flights, it will return to land, 
probably on the salt flats at Edwards 
Air Force Base, Calif. Several other 
areas in the Southwestern U.S. are still 
being considered. During the orbital 
flights, there will be a 30 minute window 
in which re-entry can be made success- 
fully to achieve the land landing. The 
capsule will fly at a 32 degree angle-of- 
attack during re-entry and will have a 
lift-drag ratio of .3. 

One large parachute will be used to 
slow the spacecraft during reentry and 
it will very likely be fitted with a para-, 
or Rogallo-wing to enable it to glide in 
for the landing. 

@ Pilot safety—Each pilot will have 


an ejection seat which can be used for 
low-altitude escape from the capsule. 
The pilots will sit side by side, each 
facing a door in the spacecraft’s side. 
For an abort, the door will blow off and 
the ejection seat with its human pas- 
senger will be catapulted. A parachute 
will then open to lower them to the 
ground. 

e@ Subsystems — These will be in- 
stalled around the perimeter of the 
spacecraft so that they can be reached 
from the outside through doors. This 
will make checkout procedures much 
simpler. 

e Life support—This will be very 
similar to the system used in the current 
Mercury capsule but it will be expanded 
to provide support for two astronauts 
for flights lasting at least one week. 

With the advent of the new project, 
NASA’s manned space-flight schedule 
over the next three years shapes up 
like this: 

The first manned three-orbit flight 
will be attempted next month. Two and 
possible four similar flights will follow 
in two-month intervals. 

Late next year, one-day orbital 
flights will be attempted using a modi- 
fied Mercury capsule, in which certain 
equipment will be moved out of the cap- 
sule and placed in the adapter. This 





Soviets Show Model of Vostok Il with Short Wings 
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RUSSIA has unveiled a model of Vostok 
11 showing the manned spacecraft with two 
stub wings. 

The model was included in a film shown 
at the Russian Embassy in London recently. 
Soviet officials said Vostok II differed from 
Vostok I and the wings were new. They 
connected them with the maneuvers Maj. 
Gherman Titov reportedly carried out dur- 
ing the last orbits of his 1742-orbit Aug. 6 
flight, when he was in denser regions of the 
atmosphere. 

There has been continued speculation in 
the west that Vostok’s were winged and that 
they were being designed as a military space- 
craft. The model, however, is the most con- 
crete evidence to date that this is the case. 

Like a mockup of Vostok I, the Vostok 
II model had a tail annulus, which was pro- 
vided with moving shutters or flaps. The 
craft was liberally equipped with long whip 
antennae, four at the head, four at the tail 
and more amidships. 

There are reports that Russia is working 
on orbital rendezvous. The various control 
surfaces of Vostok may be designed for the 
necessary maneuverability in space. 3 
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will permit expansion of the life sup- 
port system from four hours to one 
day or 18 orbits. At least two of these 
flights are scheduled. 

The space agency will then move 
into the two-man capsule flights. 

Several unmanned ballistic flights 
will be attempted from Cape Canaveral 

Then a series of one day, three day 
and one week manned orbital flights will 
be attempted beginning in 1964. Once 
manned flight in the spacecraft has 
been proved, NASA will then move into 
the orbital rendezvous phase of the pro- 
gram late in 1964. 

© Docking operation—In the ren- 
dezvous operation, the Agena B will be 
launched by an Atlas booster into a 150- 
mile nautical orbit. It will then be 
tracked for approximately one day to 
determine its precise orbit. 

The information will then be fed 
automatically into computers to deter- 
mine the exact time that the spacecraft 
should be launched. 

Its Titan II booster will send the 
spacecraft into an elliptical earth orbit 
which will vary from 100 miles to 150- 
mile-high altitudes. 

Thus, when the spacecraft is at apo- 
gee, it will be in the same orbit as the 
Agena B. As soon as possibie, the space- 
craft's pilot will lock on to the Agena B 
To do this, the pilot will utilize air-to- 
air sensors, transponders and electric 
magnetic sensing devices. 

Once he is locked on his target, the 
closing phase will begin with the firing 
of the spacecraft’s hypergolic engines. 
These will furnish the necessary propul- 
sion to increase the speed of the space- 
craft so that it can dock with the 
Agena B. 

Just prior to re-entry, the Agena B 
vehicle will be jettisoned and the space- 
craft will land alone. 

One of the big problems facing Mc- 
Donnell is the design and development 
of the equipment needed for the space- 
craft and the Agena B docking opera- 
tion. While both NASA and McDonnell 
have a general idea of what is required, 
this phase of the program is reported 
to be still in early R&D. 

McDonnell was awarded the Mer- 
cury capsule contract on Jan. 12, 1959. 
The firm delivered the first flight version 
in February, 1960, and had turned over 
13 capsules by June 30, 1960. 

Total cost of the Mercury program 
is $400 million through FY °62—includ- 
ing the 19 capsules which NASA has 
ordered. The first manned ballistic flight 
was made on May 5, 1961; the second 
in July. 

The chimp “Enos” was sent on a 
two-orbit flight in the capsule late last 
month. If no more technical troubles 
develop, the U.S. will orbit an astronaut 
in the second half of the month. n 
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UTC Fires 100-in. Segmented Booster 


Success comes as DOD prepares to ask for proposals 


on 120-in. solid; four other major manufacturers in competition 


PROPOSAL REQUESTS for the 120-in. solid booster 
are expected to go out to industry from the Pentagon within 
the next two weeks—hard on the heels of the successful 
firing of United Technology Corp.’s 100-in. segmented, 
conical booster. 

United Technology is one of the three firms currently 
engaged in applied research directed toward the 120-in 
motor, which probably will be segmented. The others are 
Aerojet-General which fired a 500,000-lb.-thrust prototype 
last summer, and Lockheed Propulsion, which expects to 
fire a 120-in. motor in the near future. Along with Thiokol 
all are competing for the booster contract 

Earliest use of the big solids is likely to be as a clus- 
ter around the Titan II Dyna-Soar booster—the so-called 
Titan 111. 

Fiscal °62 funding for large solid boosters runs about $77 
million—$50 million for the booster, $15 million for solid 
upper stages and $12 million for launch facility construction. 

© Nose-down firing—The UTC motor generated about 
500,000 Ibs. of thrust during the 80-sec. firing. Designated 
the P-1-2, the 130,000-lb. motor consisted of two 30-ton 
center segments and two smaller capping segments. The 
motor was conical, with a 1.5° taper. This conical approach 





SECOND MAIN seement is lowered into position with a crane 


The sections are joined with a flightweight clevis-type joint- 


vithout the use of any tools 
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is UTC’s method for large boosters. 

The motor was fired nose-down in a concrete test stand 
designed to handle engine thrusts up to 2 million Ibs. The 
segments were assembled at the stand under field conditions 
without the use of tools. 

A new nozzle design was used and a liquid injection 
thrust vector control unit was also checked out in the firing. 
The 2-ft.-thick propellant charge was ignited by a “small 
rocket.” B. R. Adelman, UTC executive vice president, said 
the igniter was too big to be considered a squib. 

The motor had all the characteristics of a flightweight 
model, but its mass-fraction was not disclosed. UTC experts 
consider any propulsion unit with a mass fraction of more 
than 0.86 as flightweight. 

The firing took place Dec. 9 under a recently negotiated 
contract with the Air Force Space Systems Division. AF 
officials called the test part of an expanded program to push 
the state of the art in solids. 

UTC expects to test a 120-in. motor next spring. The 
firm develops prototype boosters with flightweight hardware 
from the beginning. Adelman says this approach is initially 
risky, but the gains are considerable as the associated prob- 
lems are solved. 2 








TECHNICIANS wearing protective clothing make final nozzle 
adjustments prior to firing UTC's 43-ft. solid motor 


A liquid 


injection vector control was included 
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Computer Conference Reflects Boom 


EJCC told sales were 


IBM discloses details of 


THE ELECTRONIC data process- 
ing industry delivered $1 billion in 
equipment this year and current annual 
R&D expenditures in the field are about 
$150 million. 

Conceived only 15 years ago, the 
industry has enjoyed technological ad- 
vancements adding up to one of the 
greatest revolutions of modern times, 
said Dause L. Bibby, president of Rem- 
ington Rand Division of Sperry Rand 
Corp., keynote speaker in Washington 
last week for the 1961 Eastern Joint 
Computer Conference. 

Bibby reported that over 5000 com- 
puters are in operation today, and fore- 
casts indicate that between 10 and 15 
thousand will be in use in the U.S. 
alone in 5 years. By 1970, he predicted, 
the value of communication equipment 
to handle data transmission among com- 
puters will be equal to the value of the 
computers themselves. 

Examining another aspect of the 
U.S. computer industry, Bibby asserted 
that it may turn out to be our most 
potent weapon for national survival. 

Soviet Russia has at least 200,000 
more scientists and engineers than the 
U.S., he noted, and is producing new 
ones faster than we are. And the situ- 
ation shows no signs of improvements. 

The computer, he declared, can pro- 
vide a partial answer to our manpower 
shortage. It can help our engineers to 
do more work in less time. The extent 
to which computers enter this equation 
may well decide our fate, he concluded. 

@ EJCC summary—tThis year’s ex- 
hibits, in marked contrast with the 1960 
show, returned to emphasizing military, 
scientific, and space computer systems. 

A reduction in the number of purely 
business/commercial systems and an 
underlining of complete systems rather 
than components was the principal 
change in the first meeting sponsored by 
the new American Federation of In- 
formation Processing Societies. 

Founded last May, AFIPS replaces 
the National Joint Computer Commit- 
tee and presents a unified society made 
up of three major electronics organiza- 
tions: the Institute of Radio Engineers, 
American Institute of Electrical Engi- 
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Mercury comput 


neers, and the Association for Comput- 
ing Machinery. 

Expecting an attendance of over 
4000, nearly 90 manufacturers demon- 
strated their best in on-line equipment. 
Considering the types of systems shown, 
this may represent the costliest show 
yet in equipment dollars/square foot. 

The most enormous display was that 
set up by Remington Rand’s Univac 
division. It had a duplicate of the vast 
information retrieval center developed 
for ASTIA, the Armed Services Tech- 
nical Information Agency. Heart of the 
complex, which occupied about 13 reg- 
ular exhibit booth areas, was the new 
solid-state Univac 80 computer. 

Quality of technical papers this year 
also was unusually high—conference 
officials said only 29 out of 242 sub- 
mitted papers were selected for pres- 
entation. 

e Mercury computers—For the first 
time, IBM’s Federal Systems Division 
presented details of the Project Mercury 
data computation system. Four papers 
emanating from the division’s Washing- 
ton headquarters described (1) the role 
of the system digital computers, (2) 
programing, (3) real-time simulations 
and (4) the launch monitor subsystem 
for the project. 

The first paper, by S. I. Gass, re- 
viewed the use of digital computers 
in the system as an integral part of 
the real-time decision-making complex. 
These, he said, are employed to process 
observations made in the launch, orbit, 
and re-entry phases of each mission and 
are used to supply a continuous, up-to- 
date record of the non-environmental 
status of the craft. 

Duplexed IBM-7090’s at Goddard 
Space Flight Center, Greenbelt, Md., 
receive inputs during launch. Radar in- 
puts from the worldwide Mercury track- 
ing net are fed in continually during 
orbit and re-entry phases. 

After processing, outputs from God- 
dard are returned to the giant display 
center at the Command Control Cen- 
ter, Cape Canaveral. (Total receipt, 
processing, and return time is about | 
sec. for a given piece of data, according 
to Charles L. Bradshaw, deputy director 


of the computation division, Marshall 
Space Flight Center.) 

Flight-control backup is provided 
by a simplex IBM 709 complex in 
Bermuda. 

It is essential, Gass said, that both 
centers be capable of providing in real- 
time a variety of trajectory data, present 
position, acquisition messages, impact 


and other decision-making elements 
throughout the entire mission. 
Principal subsystems feeding the 


Goddard 7090's include: Atlas radio- 
inertial ground guidance computers for 
tracking and command control of the 
launch vehicle; a 7090 impact predic- 
tion computer at the Cape, tied in with 
the Azusa beacon there and radar in- 
puts from Grand Bahama Island, San 
Salvador Island and the Cape, for real- 
time trajectory data including position 
and velocity, every 0.4 second at 1000 
bits/sec; down-range radar-facility in- 
puts for range, azimuth, and elevation 
measurements (via the 7090 impact pre- 
dictor); telemetry signals via the Cape 
for capsule operation and condition; 
and finally, smoothed radar data from 
the Bermuda station are fed directly to 
Goddard via teleprinter circuits. 

e System inputs, outputs — Each 
paralleled 7090 at Goddard is connected 
to 12 magnetic tape drives, an on-line 
printer, punch and card reader, and a 
data communications channel (DCC, 
IBM-7281). The DCC permits 
transmission to flow directly to and 
from each system’s 32,000-word core 
memory. Each DCC handles data over 
32 subchannels. 

Inputs to the communications chan- 
nel consist of 17 teleprinter circuits, two 
high-speed inputs, a WWV minute time 
signal, and a half-second time signal. 

Outputs from Goddard are through 
two high-speed circuits, three teleprinter 
circuits, and a sense-output console 
Since only one 7090 transmits processed 
data, the console provides switching 
from one computer to the other. 

A description of the programing for 
the system, including all the modes of 
operation, routines, system monitoring, 
and computer switching was presented 
by M. B. Scott and R. Hoffman 2 
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Now is the time to act, to take lo 
neu American enterprise, time 
clearly lea ling role in space a fie 
nation should commit itself to achievin 
de ca li is out, of landing ad man on thre Mot 


him safely to earth 
The President 


of the United States 
Mav 25, 1961 


The nation bas committed itself to accelerate greatly the development of space science and technology, 
accepting as a national goal, the achievement of manned lunar landing and return before the end oj 
the decade. This space program will require spending many billions of dollars during the next ten years. 


T ‘ 
NASA directs and implements the nation’s research and development efforts in the exploration of space. 
The accelerated national space program calls for the greatest single technological effort our country has thus far 


undertaken. Manned space flight is the most challenging assignment ever given to mankind 


T ’ 
NAS A has urgent need for large numbers of scientists and engineers in the fields of aerospace technology 


who hold degrees in physical science, engineering, or other appropriate fields 


T ‘ 
NASA career opportunities are as unlimited as the scope of our organization. You can be sure to play an 


important role in the United States’ space effort when you join NASA 


T | 
NASA positions are available for those with degrees and experience in appropriate fields for work in one 
of the following areas: Fluid and Flight Mechanics; Materials and Structures; Propulsion and Power; Data 
Systems; Flight Systems; Measurement and Instrumentation Systems; Experimental Facilities and Equipment; 


Space Sciences; Life Sciences; Project Management 


T ’ 
NASA invites you to address your nguiry to the Personnel Director 
tl 


ie following NASA Centers: NASA Manned Spa raft Center. Houston, Texas 
Goddard Space Flight Center, Greenbelt ir d: NASA Marshali Sp 
Center, Huntsville, Alabama; NASA Ames Research Center. Mountain View, ¢ 

NASA Flight Research Center, Edwards ifornia: NASA Langley Researcl 
Hampton. Virginia: NASA Wallops Station, Wallops Island, Virginia: NASA 
Research Center, Cleveland, Ohio; NASA Headquarters, Washington 25, D. ¢ 
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THERMOMAT:..2 New non-woven asbestos 
molding compound in sheet form! 





| easily 





reece ec 32 @ ee 


J-M THERMOMAT creates com- 
ponents and parts that withstand 
tremendous heat and pressure .. . 
offer maximum resistance to flame 
erosion. 


Here’s a new development from the 
Johns-Manville Research Center! A 
conformable new asbestos molding 
material which, in final form, meets 
the extreme demands of rocket and 
missile applications. Thermomat is 
a tough, pliable asbestos felt sheet, 
saturated with phenolic resin. 
Thermomat has proved its depend- 
ability as a flame shield... asa 
rocket motor liner inside the metal 
casing of a solid fuel combustion 
chamber ... and in nose-cone appli- 
cations. Project engineers working 
on a missile project found that when 
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! Conforms 
| readily 





used in a %-inch thickness, 
Thermomat protected the metal cas- 
ing of a solid fuel combustion cham- 
ber operating at 5000 F for about 90 
seconds, in areas where no flame ero- 
sion occurred. Asbestos-is the “magic 
mineral” that contributes greatly to 
Thermomat’s exceptional ability to 
withstand extreme temperatures... 
and resistance to abrasion and ero- 
sion during the ablation process. 


MOLDERS like to work with 
Thermomat because it is in sheet 
form and handles so well. Fibers are 
free-flowing during molding; joints 


JOHNS-MANVILLE JM 
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Machines 
cleanly 





and seams work readily together, 
like putty. Thermomat’s remarkable 
draping ability saves many hours of 
lay-up time. Even in intricate mold- 
ing, non-fillouts are reduced to a 
minimum, and parts machine well 
after molding. 

Same material can be molded at 
low pressures as well as at extremely 
high pressures. It is supplied in 
sheets 14” wide...approximately 12’ 
long...and 3/16” thick. Molders are 
invited to write for samples of this 
remarkable material. Write to Johns- 
Manville, Box 359, New York 16, N.Y. 
In Canada: Port Credit, Ontario. 
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the value of missiles and rockets... 
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ELECTRONICS 


AC Titan Guidance Passes Quarter-Year Mark 


The guidance package for the Air Force’s Titan 1] ICBM 
recently logged a quarter of a year of continuous operation. 
Built by AC Spark Plug, the inertial package passed the 
2000-hour mark as part of an overa!l systems test program 
being conducted in AC labs. 


Centaur Slippage Benefits Some 


The propulsion problems which forced a delay in the 
Centaur program have had at least one beneficial side effect. 
The relaxation of the previously tight schedule has enabled 
Minneapolis-Honeywell to incorporate design improvements 
of the pulse-balance electronics into the inertial guidance 
system. 


Radiation Hazards Overestimated 


Area of the Fylingdales BMEWS station in England will 
be reduced by 1500 acres due to the downgrading of the 
expected microwave radiation hazard. This was decided 
after joint U.S.-U.K. studies on the operational aspects and 
power distribution of high-power radar systems. The site 
will now occupy 900 acres. 


Pneumatic Guidance Computers Next 


Martin Marietta’s Orlando division is pushing develop- 
ment of pneumatic computers for missile guidance. Division 
engineers believe they can produce a miniature package sev- 
eral orders of magnitude smaller than existing electronic 
types at half the cost. And tests so far indicate pneumatic 
systems will operate satisfactorily in temperatures up to 
2000°F. Kearfott Division of GPI and the Marquardt Corp. 
are contributing to the development. Both analog and digital 
prototypes will be tested soon, Martin says. 


ADVANCED MATERIALS 
CBS Lubrication Claims Annoy NASA 


NASA scientists following the development of dry-film 
lubrication techniques are reportedly annoyed at some of 
the recent claims made by CBS Laboratories in Stamford, 
Conn. (M/R, Dec. 11, p. 28). Space agency officials feel 
that considerably more testing under a wide range of con- 
ditions—particularly high temperature and heavy radiation 
environments—is needed before any conclusions can be 
reached as to the overall effectiveness of the new CBS 
process. 





Thiokol May Build Big Booster Cases 


Engineering teams from Thiokol’s Wasatch Division 
have been eyeing a former Naval Ordnance plant at Poca- 
tello, Idaho, for use in performing production opcrations on 
large metal and plastic components. The firm's »roposed use 
falls into four categories—case preparation, warehouse op- 
eration, fabrication and rehabilitation of rocket component 
tooling, and fabrication of large rocket cases. The economy 
of the operation has yet to be established 
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PROPULSION 
Marquardt Tests Cold-Wall Rocket Motor 


A 25-lb. high-efficiency rocket motor with cold outer 
walls, designed for satellite and space vehicle reaction con- 
trol, has been successfully tested by Marquardt Corp. The 
unit was pulsed repeatedly, then subjected to 20-second, 60- 
second and 10-minute steady-state full-thrust runs. Outer- 
wall temperature leveled off below 200°F after one minute. 
Shut-down heat soak-back ran the temperature up to 240°F. 
The firm says the motor is capable of relatively unlimited 
operational life in both running modes. 


Micromotors Tested at Aerojet 


Another satellite control motor using hypodermic needles 
for injectors is being fired at Aerojet’s Azusa plant. The half- 
ounce unit generates between 0.1 and 0.01 pound thrust 
and is designed for day-long operation. The engine has been 
operated continuously for 30 minutes. Since the thrust is so 
low, the propellant lines can hold it to the satellite proper. 


Price Cut for Thermoelectric Materials 


New production techniques developed by Alloys Unlim- 
ited Chemicals, Inc., will cut quantity prices of polycrystal- 
line bismuth telluride and lead telluride by two-thirds, the 
company says. Widely used in thermoelectric devices, both 
are available in P- and N- types lead telluride in %%-in.- 
square ingots in 6-10-in. lengths, bismuth telluride ingots in 
6-in. lengths and in diameters of 4, 7, and 14 mm. AUI 
says the new prices will be under $50 a pound. 


ASTRONAUTICS 
Effects of Rocket Exhaust Under Study 


Possible long-range modification of the upper atmos- 
phere by exhaust gases and particulate matter from large 
rocket engines is under study by the Geophysics Corporation 
of America. The ARPA-sponsored investigation is designed 
to anticipate the atmospheric effects which may result from 
launchings of Saturn and Nova type vehicles. 


SUPPORT EQUIPMENT 


ComSats To Speak German 


A ground station capable of handling up to 600 phone 
calls simultaneously will be built by the West German Post 
Office and is expected to be operational in late 1963 or early 
1964. Construction of the ComSat station will get under 
way next spring near Munich. It will consist of four auto- 
matic tracking antennas, designed for operation with Telestar 
and Relay type satellites. 


Arnold Tests High-Altitude Chamber 


Preliminary shakedown tests of the new high-altitude 
rocket-engine test chamber at the Air Force’s Arnold Engi- 
neering Center have been highly successful, Center officials 
report. The 19-ft.-diameter test cell attained a simulated 
altitude of 365,000 ft.—corresponding to a pressure of less 
than 3.2x10°%mm of Hg. AF officials describe the cell as 
the largest U.S. vacuum chamber available for testing chemi- 
cal rockets and full-scale satellites and space vehicles under 
a simulated space environment 
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Raytheon brings proven guidance and 


Three techniques are currently available to meet the challenge of Space Rendezvous Guidance: 
radar, infra-red and optics. Of these techniques, radar has been used for homing guidance systems 
to the greatest degree. Studies by Raytheon, whose radar experience spans three decades, 
have indicated that continuous wave radar possesses these desirable characteristics: 


@ No minimum or ‘blind’ ranges ® Direct and accurate velocity readings 
@ Greater range for a given weight @ Ease of acquisition 


@ Simple FM Techniques for ranging ® Greater simplicity and reliability 

















sensor capability to space rendezvous 


The experience gained from the inertial guidance system for the advanced Polaris, coupled with 
the proven success of the Hawk and Sparrow C W homing systems give Raytheon the most 
extensive proven capability applicable to the space rendezvous guidance problem. 


In addition, Raytheon, one of the world’s largest scientific-industrial organizations, has 
proven its ability to manage every phase of a complex system — from early study and design 
through development, production and field support of operational systems and equipment. 


Missile and Space Division, Bedford, Massachusetts 
RAYTHEON COMPANY 


MISSILE AND SPACE DIVISION 
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LOOKING SOUTH from Complex 37, this drawing 
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also shows Complex 34—the site of recent Saturn launch 


Complex 37 Will Dwarf Predecessors 


Construction under way on launch site 
to be completed in time for '63 Saturn shots 


A HUGE NEW rocket launch site, 
double the size of any facility now in 
operation, is under construction at Cape 
Canaveral. 

Officially called Vertical Launch 
Complex 37, the 120-acre tract at the 
north end of the Cape will be the 
launching scene for two-stage Saturn 
boosters by mid-1963. 

Three major construction awards for 
about $20 million have already been 
let for work on the first of two pads 
and some support systems. Another $11 
million has been approved by NASA 
for completion of the second pad. 
Award of this contract is expected in 
March. 

Winner of the initial construction 
contract for Pad B was Blount Bros. 
Construction Co. of Montgomery, Ala. 
Blount has also been chosen to supply 
several of the supporting systems for 
both launch areas. 

Pad B, now about 5% completed, 
will be ready by November, 1962, ac- 
cording to the Army Corps of Engi- 
neers, who are supervising design and 
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construction for NASA. Construction 
on Pad A, which will be a duplicate of 
the first site, should be completed by 
January, 1963. 

Two Florida architectural and en- 
gineering firms were called in for assist- 
ance in designing the complex. Maurice 
H. Connell & Associates, Inc., of Mi- 
ami, worked on the superstructure; Rey- 
nolds, Smith and Hills, of Jacksonville, 
on subsurface facilities. 

Pads A and B at the complex will 
have individual automatic ground sta- 
tions, launch pedestals, and umbilical 
towers. Structures common to both sites 
include a launch control center, or 
blockhouse; operations support build- 
ing; propellant storage and transfer fa- 
cilities; and a mobile, self-propelled 
service gantry riding on 1200 ft. of steel 
rails between the two launch stands. 
The massive 300-ft.-high gantry, ex- 
tendable to 330 ft., is probably the larg- 
est movable str:icture in the world. 

Here is a dreakdown on available 
statistics for key elements at the launch 
complex: 


by Michael Getler 


e AGC Buildings—Two of these 
50-ft.-wide by 122-ft.-long structures 
will be built directly beneath a portion 
of each umbilical tower. The buildings, 
which are unoccupied during launch- 
ing, are multi-tiered, with three above- 
ground stories in the area under the um- 
bilical tower, two stories exposed imme- 
diately adjacent to the tower, and a 
basement level running the length of 
the building. An ac/dc generator room 
is imciuded within the AGC building, 
in addition to various instrumentation 
and checkout equipments for the boost- 
er vehicle. Electric power and high- 
pressure gas distribution equipment are 
also located here. 

@ Umbilical towers—Both are stee! 
structures 268 ft. high, each on a 32-ft.- 
square base. These towers will be ex- 
tendible to 320 ft. The maze of power, 
propellant, communication, and pre- 
launch check-out lines which wind 
through the tower to the missile cre- 
ated some problems in dynamic stabil- 
ity of the structure under heavy wind 
loadings. The extensive amount of con- 
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duits and piping created a tower sur- 
face nearly equivalent to a solid struc- 
ture. To insure maximum stability, 
main tower columns and diagonals will 
be fabricated with 50,000-psi-yield steel, 
and special high-strength bolted joints 
will be used to damp severe oscilla- 
tions. 

e Launch pedestals—Both launch 
platforms at Complex 37 will be 47-ft.- 
sq. by 7 ft. deep, with a 12-sided cutout 
—32 ft. in diameter—in the center for 
vehicle engine exhaust. Triangular plat- 
forms will be mounted on top of the 
pedestal to enlarge the work area to a 
55-ft.-sq. base. 

The welded steel pedestals will be of 
box-beam type construction fabricated 
from 1, 1%, and 2-in. plates. An eleva- 
tor and two staircases are included to 
provide ground access. 

Initial fabrication, assembly, and 
checkout of the launch pedestal will be 
undertaken at the Todd Shipyard Corp. 
facilities in Houston, Texas. Todd and 
Blount Bros. are both invoived in this 
phase of construction. Upon comple- 
tion of the tests, the unit will be dis- 
assembled and shipped in quadrants to 
the Cape. Pedestal design was accom- 
plished by a section of the Launch 
Operations Directorate at the Marshall 
Space Flight Center. 

e Blockhouse—The launch control 
center interior measures 110 ft. in diam- 
eter and 37 ft. high. The blast-resistant 
dome is 12% ft. thick, only slightly 
thicker than those employed in much 
smaller blockhouses. Just over 5 ft. of 
the dome thickness is reinforced con- 
crete. The remainder is an earth fill. 
A total of 3290 cu. yds. of concrete and 
400 tons of steel will go into dome con- 
struction. Main firing functions, track- 
ing, observation, and test supervision 
will come from within this structure. 

e Storage and transter—Three sepa- 
rate propellant storage and transfer sys- 
tems have so far been contracted for. 
The liquid ovygen system includes two 
tanks, one a 125,000-gal. storage unit 
and the other a 28,000-gal. vacuum- 
jacketed replenishing tank. A 43,500- 
gal. cylindrical steel tank will be in- 
stalled to store the RP-1 kerosene fuel. 
Included in the high-pressure gas facility 
will be a storage battery with a 4000-cu 
ft. water volume, a 35,000-gal. liquid 
nitrogen storage tank, a nitrogen vapor- 
izer, liquid nitrogen pumps, helium 
compressors, and gas driers. 

e Service gantry—Completely dom- 
inating the scene at Complex 37 will be 
the 7-million-lb. (basic weight) service 
gantry. Situated on a_ 120-ft.-square 
base, the gantry—including a derrick 
mast riding above the extended super- 
structure—will rise 375 ft. above the 
Cape. The derrick and 90-ft. boom 

(Continued on page 47) 
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ABOVE: Layout of new launch area shows location of major structures and support 


systems. BELOW: Model of huge service 


gantry 


umbilical tower (left) and 


launch pedestal (center). AGC building is shown at the base of the umbilical tower. 
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VIGILANT 
WORK OF 
BEST COMPETITORS 


ON OPERATIONS 


Vigilant’s proven record shows a missile reliability of over 95° 











o> 
and a 90°% record of hits on vulnerable target areas, This is at least 
twice as good as the record of any comparable infantry anti-tank 


guided weapon. 


Vigilant’s easy-to-learn velocity guidance control cuts training 
requirements to 5 hours simulator experience plus the firing of 
only 2 live rounds —at least a 3 to 1 advantage to Vigilant over 


any other comparable weapon, 


IN REFRESHER TRAINING 


Only 1 or at most 2 live round firings are needed —another 3 to 1 


advantage to Vigilant. 


Thus in terms of battlefield effectiveness, Vigilant costs less than 


any comparable weapon, 


VIGILANT 


ONE-MAN INFANTRY/PARATROOPER ANTI-TANK WEAPON 





VICKERS-ARMSTRONGS (AIRCRAFT) LTD. WEYBRIDGE, SURREY. A Company of 


BRITISH AIRCRAFT CORPORATION 


ONE HUNDRED PALL MALL LONDON SW1 svwe 





BRITISH AIRCRAFT CORPORATION (U.S.A.) IN 399 JEFFERSON DAVIS HIGHWAY, ARLINGTON RGINIA 
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Signals Intensify with Sunspots 


VARIATIONS in solar activity ap- 
pear to have a corresponding effect upon 
the reflectivity of radio waves trans- 
mitted to the sun from earth. 

Increased radar echo intensities dur- 
ing periods of heavy solar radiation were 
recorded by a group of Lincoln Lab- 
oratory scientists working under a tri- 
service program to correlate solar phe- 
nomena with variations in radar reflec- 
tivity. The study may also lead to an 
improved early warning system against 
sunspot activity. 

In the past, the most serious con- 
sequence of the solar action has been 
the disruption of earth communications. 





However, with the advent of manned 
spacecraft the hazards of violent solar 
storms become more personal. Clouds 
of high-energy particles could be di- 
rectly fatal or could cause disablement 
of all electronic systems aboard the 
vehicle. 

Even for unmanned deep-space 
probes, the high cost of space hardware 
warrants an improved sunspot predic- 
tion capability. 

The findings of the four scientists, 
reported in the December issue of the 
Journal of Geophysical Research, rep- 
resent results of the first in a series of 
reguiar radar measurements of the sun’s 


* 


DIPOLE ANTENNA ARRAY at El Campo, Tex., for Lincoln Laboratory’s vhf space- 
radar system, is made up of 1024 dipoles driven by 500,000-watt transmitter 





EARTH 


SUN 


DRAWING ILLUSTRATES irregular reflection of radar signals from solar corona, 
nearly 93,000,000 miles from earth. Signals’ round trip takes 16 minutes. 
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corona made over an extended period 
of time. 

Using a 500-kw, vhf transmitter, 
originally developed for ionospheric- 
scatter communications research, the 
Lincoln Lab team established radar 
contact with the sun on 32 days over 
an 1l-week period from April 19 to 
July 7. 

Sunspot activity during this period, 
the scientists said, was relatively low. 
Near the end of the test period, solar 
activity increased—with a correspond- 
ing increase in echo signal intensity. 

e High power, low antenna cost— 
Field site of the space radar system used 
in the tests is near El Campo, Tex. The 
half-megawatt transmitter is believed 
the most powerful vhf radar in the 
world, a lab spokesman said. 

A relatively economical array of 
1024 individual dipole antennas is used 
for both transmitting and receiving. The 
array consists of eight rows of 128 an- 
tennas each. Each row is roughly 1700 
ft. long; separation between rows is 15 
ft. The antenna system produces a fan- 
shaped beam 15° wide (east-west di- 
rection) and 0.75° thick. Operating 
frequency is nominally 38.25 mc. 

Signals are transmittéd continuously 
for 16 minutes—about the time required 
for a signal to make the complete trip 
to and from the sun. To assist signal 
discrimination against cosmic noise and 
solar radiations, frequency stepping is 
employed in increments of 8 ke at 8-sec. 
intervals. An irregular but carefully 
controlled switching pattern is employed 
to assist in signal identification. 

Frequency stepping is used instead 
of conventional radar pulsing, the scien- 
tists said, to permit continuous transmis- 
sion and, thus, obtain the highest pos- 
sible average power. 

@ Tailored beam pattern—Antenna 
aiming is accomplished electrically by 
adjustments on the connections to each 
dipole. 

The photosphere (or visible solar 
disk) subtends an angle of about 0.5°, 
when viewed from the earth. During the 
16-minute transmitting period, the sun’s 
path covers half of the 15° beam width. 
Thus, the sun is visible to the radar for 
the full operating time without the need 
for reorienting the antenna array. 

Beam thickness is just enough to 
permit observations of the solar disk 
and the surrounding corona. % 
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‘Digilock System 
Passes First Flight Test 


Low-power telemetry package by Space-General closely 


approaches theoretical maximum communication efficiency 


by Arthur H. Collins 





. 2 ae” a 
1/R FORCE Blue ireuello on Dec. 4 in 


flighi system 


Scout Jr. blasts off from Pt successful first 


test of Space-General Corp.'s Digilock low-power telemetry 
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THE AIR FORCE has successfully 
flight-tested a low-power telemetry sys- 
tem intended to transmit data over long 
distances in space. 

Employing only 0.25-watt transmit- 
ted power, the first Digilock system de- 
veloped for the Air Force Systems Com- 
mand’s Special Weapons Center by 
Space-General Corp. was flown Dec. 4. 
The telemetry package was aboard a 
Blue Scout Jr. payload lofted to an alti- 
tude of about 27,000 miles from Point 
Arguello, Calif. 

The payload, designed to measure 
solar-originating low-energy protons, 
originally was to have carried a second 
telemetry system—an FM/FM subsys- 
tem for vehicle performance data—but 
this was eliminated to allow the addition 
of more scientific instrumentation 

The Digilock used in a second sub- 
system employed a specially 
PCM technique. 

@ Orthogonal— Dominant in the 
Space-General system are the Digilock 
derived from Reed-Muller or- 
thogonal codes. These consist of a num- 
ber of different binary sequences, with 
each sequence representing digital input 
data of a different value 

As used in the AFSWC payload, 32 
values of Digilock input data were rep- 
resented by 32 code-sequences with 
each sequence containing 16 bits. Be- 
cause the 
stitutes 5 


encoded 


codes 


32 values of input data con- 
bits of information, a 16-bit 
Digilock code contains 11 bits of re- 
dundancy. The redundancy is used in 


such a way as to make the codes 
orthogonal. 

The combined ground-based receiver 
and decoding unit contains matched fil- 
ters for Due to the 
orthogonality of the codes, the matched 
filter corresponding to the transmitted 
will, in the absence of 
liver an output—while the outputs of 
all the other matcher filters are zero 

A solid-state commutator in the 


missile-borne Digilock unit selects the 


each of the codes. 


code noise, de- 


scientific data from one of 20 experi- 
A 5-bit 


in accordance with initiation pulses ob- 


ments binary word is selected 
tained from the Digilock code genera- 
tor. The selected word is fed into the 
data input of the code generator 

The code generator output consists 
of a 6-bit which 
corresponds to the value of the input 
data. The output is used to bi-phase 


modulate the 


I Jigiloc k sequence 


transmitter by 
output, 


telemetry 
+60 Iransmitter 


can be 


therefore, 
unmodulated 
amplitude rf 


resolved into an 


plus a 


Carrie! constant 
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He has 
a hand in 
planning for the 
men in the moon 


He’s one of a staff of AMF en- 
gineers who are solving space 
environment problems on a here- 
and-now basis. 


He has plans for an orbital 
launch facility (picture, top left) 
to help them get there in the first 
place. Inside, in a shirt-sleeve 
environment (top, right), a space 
vehicle can be prepared for launch 
to the moon itself. On the moon 
(center), connected structures 
above and below the surface are 
required for the Advanced Habi- 
tation Engineering needed to 
support a permanent lunar base. 
Lunar traverser (bottom) is used 
to move men and materials and 
assist in construction of a perma- 
nent base. 

Already, AMF has designs and 
concepts which make those pic- 
tured obsolete. As new knowledge 
becomes available, AMF quickly 
incorporates it into simpler, more 
reliable, more easily fabricated 
mechanisms. 

AMF has completed and is now 
carrying on studies and feasibility 
investigations covering a wide 
range of space environment prob- 
lems in conjunction with space 
vehicle manufacturers and for 
several government departments. 
Space environment, itself, is just 
one of a virtually complete spec- 
trum of AMF defense capabilities. 

For more information, write 
American Machine & Foundry 
Company, Government Products 
Group, AMF Building, 261 Madi- 
son Avenue, New York 16, N. Y. 


AMERICAN MACHINE & FOUNDRY COMPANY 
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signal that either 
leads or lags the 
unmodulated car- 
rier by 90°, de- 
pending upon the 
instantaneous value 
of the code-genera- 
tor output 

A phase-locked 
receiver at the 
ground-based re- 
ceiving station locks 
to the unmodulated 
carrier Component 
of the Digilock 
transmission. The 
Digilock sequences 
appear as binary 
voltages at the out- 
put of the receiver 
phase 
since loop band- 
width of the phase- 
locked receiver 1s 
too narrow to follow the modulated 
component of the transmission. 

These voltages are recorded in ana- 
log form on one channel of a tape re- 
corder. On a second channel, a time-of- 
day signal from ground equipment its 
recorded. A clock signal is recorded on 
a third channel at a frequency which 
is an integral multiple of the Digilock 
bit-rate, and is ultimately used to trig- 
ger the analog-to-digital converter in the 
data reduction system. 

e Playing back —In the AFSWC 
system, the recorder tape is shipped to 
a data reduction center in Albuquerque, 
N.M., and played back with the re- 
ceiver video-signal being “integrated 
and dumped” in accordance with the 
clock signal from the tape’s second 
channel. The output of the I-and-D 
circuit is sampled by an analog-to-digital 
converter just before the dumping and 
again in accordance with the recorded 
Thus the analog-to-digital 


detector, 


clock signal 
converter yields 14 consecutive digital 
samples for each Digilock bit received 

An IBM data processing computer 
is used to determine bit-sync from the 
received data by effectively time-shifting 
the data through a decoding matrix and 
noting when the output is 
maximized. The computer cannot de- 
termine the initiation time of a Digilock 
bit with an accuracy much better than 
the intersample time. Therefore, it ts 
desirable to have a fairly large number 
of samples per Digilock bit. The rate of 
14 samples per Digilock appears satis- 
factory, says Space-General. 

Digitized samples of the received 
signal are then recorded on tape in IBM 
format together with the time-of-day 
signal. IBM data processing is accom- 
plished by two separate tape run- 
throughs. The first run determines bit 


decoder 


and word-syne for the received data; 





SOLID-STATE COMMUTATOR in missile-borne Digilock se- 
lects scientific data from one of 20 experiments. 


the second takes advantage of this in- 
formation to decode the Digilock se- 
quences and determine the transmitted 
scientific data. 

e Surplus weight—The entire Digi- 
lock encoder is made up of transistor- 
ized sub-miniature modules connected 
and potted in epoxy to form a stick 
package. Eight sticks were used in the 
AFSWC package, with the whole unit 
packaged in a metal case to meet 
AFSWC requirements 

Space-General, however, believes a 
much lighter case could be used for 
most applications. The present package 
weighs 4.7 Ibs., including the 100-wire 
input cable harness, and has a volume 
of only 70 cu. in. The Digilock encoder 
developers say, requires 112 ma from 
an unregulated 7.5 v dc source, and 47 
ma from an unregulated-6 v dc source. 
Power consumption is 1.12 watts. 

The overall telemetry system for the 
AFSWC package was designed to meet 
the specific requirements that vehicle 
performance data be made available to 
ground stations with a minimum of 
processing delay. In contrast, scientific 
data handled by the Digilock system 
were not required to be processed with 
any special rapidity. 

The Digilock system has a com- 
munication efficiency closely approach- 
ing the maximum achievable value pre- 
dicted by information theory (Shannon 
theoretical limit). 

System versatility enables any num- 
ber of analog and/or digital inputs to 
be used, and a wide range of data rates 
are available. Since the size of the trans- 
mitter selected is the only range limi- 
tation, the system is particularly suitable 
for deep-space probe vehicles, orbiting 
satellites and extended-range ballistic 
weapons. 33 
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Maine firm uses cryogenic 
process to stretch-form a 30- 
in.-dia. chamber—any size, 
shape seen feasible 


by John F. Judge 


THE SUCCESSFUL cryogenic 
stretch-forming of a 30-in.-diameter 
chamber by engineers at Arde-Portland, 
Inc., is the first step towards proving 
the application of the method to large 
solid-rocket booster cases. 

The experimental chamber was 
stretched at 1500 psig with an increase 
in diameter of 11.7%. Nominal ulti- 
mate strength is 245,000 psi and yield 
is 225,000 psi. 

The cryogenic metalworking process, 
Ardeform, takes advantage of the prop- 
erty of austenitic materials which can 
be cryogenically worked to a material 
of high strength and good ductility. 

The process (M/R, Aug. 28, p. 32) 
takes place in a bath of liquid nitrogen 
at —320°F and transforms the austen- 
ite to ferrite to produce the improved 
material. Since all welds are worked 
simultaneously with the base metal, 


LEFT: The roll and welded truncated 
closure shown here before cryogenic form- 
ing illustrates the relative simplicity of 
the initial fabrication process involved in 
Ardeforming. 


~—w 





ABOVE: After cryogenic work-out, the 
closure is expanded to a smoothly curved 
structure, eliminating the line-construction 
and strengthening the welds. Weld strength 
matches that of base metal. 
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‘Ardeforming of Big Solid Cases 


weld strength is increased to that of the 
base metal. 

Ardeforming eliminates the need for 
heat-treating, together with the necessi- 
ty for expensive straightening and 
rounding-up of the vessel after quench. 

In the 30-in.-diameter chamber se- 
ries, all four have roll and weld center 
sections; two use welded composite 
heads and two employ spun domes. The 
current test chamber is AISI Type 301 
Stainless steel. 


e Correlations good Arde-Port- 
land burst one vessel (at 320°F) 
which stretched 22% before failure. It 
was not a 30-in. chamber. The true 
stress at failure of this vessel, based on 
wall thickness at failure was 385,000 
psi. All welds were butt-welds and no 
beefed-up joints were involved. These 
test chamber results coincided very 
closely with the theoretical strain limits 
predicted from uniaxial tensile coupon 
data. 

No chamber cryogenically stretched 
13% has yet failed ambient temperature 
hydrotest. In addition, every chamber 
tested to failure tears in a character- 
istic way. There is no shattering. The 
edges of the ear run along a 45° cleave- 
age plane in every case. The chambers 
remain in one piece, demonstrating thei 
ductility. 

Actually, all the conditions of a 
standard hydrotest are present in the 
stretch-forming operation. The main 
difference is the temperature 

Ardeforming permits extremely 
close volume control; exact uniformity 
is maintained from chamber to cham- 
ber. A-P engineers can give a customer 
any volume desired independent of 
shape 

The firm does not have forming 
pits large enough to handle the big 
solid boosters currently being investi 
gated by the propulsion industry. How 
ever, Arde-Portland engineers see no 
technical barrier to applying cryogenic 
forming methods to vessels of any size 

[ransportation is no great problem 

the forming facility at South Port 
land, Me., is right on the ocean. The 
firm is giving some thought to using 
nearby abandoned stone quarries for 
large cases. 















































Ss in Offing 


Analyses have shown no hazard 
problems in the process. A blast mat, 
originally placed over the present form- 
ing pits has been found to be unneces- 
sary. 

Some of the country’s largest ma- 
chine and handling equipment is located 
next door to Arde-Portland. Although 
these are not a part of the firm, spokes- 
men say arrangements can easily be 
made 

e Expanded effort—Other shapes 
are under active investigation. Spheres 
have been stretch-formed without dies, 
with close dimensional tolerances main- 
tained. Other chambers have been 
stretched to provide data on the form- 
ing of a large-diameter boss in a spheri- 
cal end closure. 

A study of the stretching of ellipti- 
cal and other non-spherical end closures 
is under way. Since heads and cylinders 
are geometrically different, different 
stretch rates are encountered. Investi- 


gations already indicate that materials 
of different ductility can be used to ex- 
pand the junction of the cylinder and 
the heads to a vessel of perfect geo- 





PREFORM FOR 20-1IN. CHAMBER is conventionally fabricated 


from Type 301 steel 


Center cylinder is roll-welded 


stainless without 
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ALL ARDEFORMED STRUCTURES burst with this characteristic 


without shattering and a 45 


metrical configuration. 

Arde-Portland is also involved in 
basic metallurgical work on the effect 
of composition of austenitic stainless 
steel on the ambient temperature 
strength attained through cryogenic 
stretching. Although sufficient data has 
not yet been collected, Arde experts say 
an optimum stability level appears to 
exist. Stability is a measure of the ten- 
dency of the austenite to transform. 


Unstable materials apparently do 
not retain sufficient austenite at 320 
F to allow desirable strain-induced 


transformations. Too-stable materials do 
not adequately respond to the cryogenic 
strain 

Arde has 


performed innumerable 


we ld 


areas 


strated was 


AFTER ARDEFORMING 
mately stretched to 11.7% 


interrupt 





result—a long tear 


taper on the failure edges 


cost analyses on the process. The firm 
says its process has an economic edge 
on conventional case fabrication meth- 
ods. In the big-booster area, a 14-ft.- 
diameter case could be handled in nine 
manufacturing steps, as against the 16 
or more required by conventional meth- 
ods 

[he main initial would be in 
constructing the facility for larger boost- 
ers. Segmented cases can be handled, 
but the unit must be a closed cylinder 
for the forming operation. Two extra 
cutting operations must be made to re- 
move the closures. Arde-Portland ex- 
perts say this would still be cheaper 
than a comparable segment fabricated 
conventionally 3 


cost 


| 





OPERATION, ulti- 
increase in diameter. Chamber illu- 
atter 1400 psig 


chamber was 


stretching 
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G9 December 1961 


A prototype of a huge booster-size, segmented, 
solid propellant rocket motor was successfully 
test fired by the U.S. Air Force. The test was con- 
ducted for the Air Force by United Technology 
Corporation at the firm’s Development Center 
near Morgan Hill, California. The giant rocket 
motor, which was designed and built by UTC, 
produced nearly a half million pounds of thrust. 
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PHOTO-DIELECTRIC 
TAPE CAMERA SYSTEM 


...a major advance in 
space image-sensing 





The development of photo-dielectric tape permits 
the design of a totally new image-sensing system for 
utilization in satellites and space vehicles. A proto- 
type camera for use with this tape has already been 
operated and tested. This system, one of the first 
developed primarily for use in space, offers a num- 
ber of advantages over existing photographic and 
television techniques. 


Operating on the principle of storing an optical image 
by converting it to an electronic charge pattern, the 
photo-dielectric system has inherently high resolu- 
tion since the picture charge pattern is read out 
directly as a video signal by an electron beam 
Moreover, it offers real promise of providing re- 
sponse in various parts of the radiation spectrum in 
addition to the visible including infrared and ultra- 
violet with sensitivity better than standard photo- 
graphic techniques. 


Readout is accomplished by use of a finely focused 
electron beam which scans the charge pattern. It is 
then converted directly to a video signal for trans- 
mission to the ground. Readout can be accomplished 
at different speeds to compensate for various power 
and band-width requirements dictated by the nature 
of the space mission. 


The flexibility of the system permits readout of the 
same image numerous times, if desired, by ground 
control. In the laboratory, the same image has been 
read out up to 100 times without serious degrada- 
tion of quality. Yet, the image is erased completely, 
with no trace of “sticking,” as the tape is flooded 
with electrons prior to exposure. Transistorization 
of the package results in minimum weight and low 
power requirements. 


Since a high vacuum is essential to the operation of 
a photo-dielectric tape camera system, it is “at 
home” in the harsh environment of space. Also, 
dielectric tape is virtually unaffected by radiation 
thereby eliminating this hazard to ordinary photo- 
graphic film. It is also reusable and serves as its ow! 
storage medium for remote picture-taking sequences 


To find out how RCA’s new photo-dielectric tape 
camera developments can fill your requirements for 
space image-sensing systems, write to the Manager, 
Marketing, Astro-Electronics Division, Defense 
Electronic Products, Radio Corporation of America, 
Princeton, New Jersey. 

And for a challenging, rewarding career in electro 
optical systems development, apply to the Employ 
ment Manager, RCA Space Center, Princeton, 
New Jersey. All qualified candidates are considered 


regardless of race, creed, color or national origin 


The Most Trusted Name 
in Electronics 


RADIO CORPORATION OF AMERICA 
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Big GE Solar Power System Tested 


THE LARGEST solar thermionic 
power system reported in the U.S. is 
functioning in a new General Electric 
Co. solar test facility outside of Phoenix, 
Ariz. 

The unit has a potential efficiency 
of 15 to 20% of the total solar energy 
input. Early tests resulted in an output 
of 12.18 watts, but indicated design im- 
provement areas. GE engineers believe 
a system can be designed which will 
produce as much as a kilowatt for each 
100 Ibs. of weight. 

The system has no moving parts 
An ideal solar thermionic unit would 
have this advantage plus light weight 
and more efficiency than other direct 
conversion power systems, such as ther- 
moelectric devices. 

Main parts of the system include 
a 195-sq.-ft. solar collector measuring 
15.75 ft. across. The collector folds into 
a 12-ft.-dia. package when its petals are 
compacted. The decahedron generator 
has 105 thermionic vacuum converters 
and a switching system for light and 
dark periods. 

The overall system includes a solar 
orientation unit, a power regulator 
which maintains output voltages be- 
tween 26 and 29 volts, and a storage 
system consisting of a nickel-cadmium 
battery with 23 cells. 

The vacuum thermionic converters 
are capable of 1.5 watts at 2.65% 
efficiency. More efficient converters us- 
ing cesium vapors have been developed 
and may be used in future tests. 

The more advanced vapor types 
may give as high as 25% efficiency. The 
current barium-strontium oxide-coated 
converters were built by GE. Tempera- 
tures up to 1150°C with an average of 
904°C were achieved on the cathode 
during operation. 

The system is designed for use in 
manned spacecraft, lunar colonies and 
communication satellites. 


© New test site—The new GE solar 
thermionic power package was the first 
device to undergo tests at the company’s 
recently completed solar test facility. 

The main test building is 61 ft. long, 
34 ft. wide, and 36 ft. high. A 41-ft 
section of this building is mounted on 
80 ft. of steel rails and is mobile and 
self-propelled, to permit rapid exposure 
of the solar mirror and associated equip- 
ment to the sun. 

The two-axis tracking platform con- 
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SOLAR COLLECTOR in GE's system is 15.75 feet in diameter, folding into 12-ft.-dia. 


ermionic vacuum converters 


package Decahedron generator has 105 1 


tained in the main test area can support 
loads up to 30,000 ft.-lbs., and is con- 
trolled to within 3 minutes of arc by 
a solar-sensing network. A manual 
override control is also available 

Supporting the main test area are a 
400-sq.-ft. control and auxiliary equip- 
ment area and a complete weather sta- 
tion to determine test input parameters 

e EHD device — GE scientists in 
Philadelphia also announced successful 
testing of a device. which produces 
electrical power using “electrohydrody- 
namics.” A net output of 1.4 milliwatts 
at 170 volts with an input of only 0.1 
milliwatts was achieved. 

In an experimental generator, air 
was forced through a corona discharge 


field and ionized. As a result, electrons 
were drawn off in the area of the field, 
while ions were pushed downstream by 
neutral atoms to a collecting grid where 
they were re-combined with the elec- 
trons. The flow of electrons from the 
corona through a circuit to a collecting 
grid constitutes an electric current. 

A small amount of power was sup- 
plied to the corona ring as exciter. The 
experiments showed that as the velocity 
of the air increased—causing more elec- 
tricity to be generated—the amount of 
externally-supplied electricity became 
replaced. 

GE spokesmen say the art in EHD 
is too elementary to predict ultimate 
advantages and limitations. 8 


37 














——ndustry 


Ford-Philco Merger 
Wins Final Approval 


THE FORD Motor Co. last week 
acquired the Philco Corp., strengthening 
Ford’s bid for a larger slice of missile/ 
space business. 

Philco will retain its own name and 
will operate as a subsidiary of Ford, 
within the general products group. 

It will be headed by Charles E. 
Beck, Ford’s former director of busi- 
ness planning, who said the acquisition 
“puts Ford in a position to do a better 
job in the Government contract area.” 
But Beck said there are no plans at 
present to merge the Aeronutronic divi- 
sion with Philco. 

Earlier this year, (M/R, Sept. 25, 
p. 17) Ford President John Dykstra 
said his company is “moving into the 
defense and space business with both 
feet. We are determined to be in the 
vanguard of our country’s effort to re- 
gain Space Age leadership.” 


CONTROL DATA CORP. opened 
a West Coast Computer Applications 
Center at Palo Alto, Calif., to provide 
computer time, contract programing 
and maintenance services for Control 
Data equipment. 


INFRARED INDUSTRIES, INC. 
has formed a new unit to design satellite 
payloads capable of withstanding Van 
Allen Belt radiation. Electro-Nuclear 
Laboratories, Inc., will engage in radi- 
ation research using a 2-million-electron- 
volt particle accelerator. ENL headquar- 
ters will be at Mountain View, Calif. 


COLLINS RADIO broke ground 
for an addition to its Components Divi- 
sion, Santa Ana, Calif. The expansion 
will double the size of the present 
facility 


GULTON INDUSTRIES, INC., has 
acquired Rustrak Instrument Co., Inc., 
Manchester, N.H., and Continental 
Wire Corp., Wallingford, Conn. Rustrak 
makes recording and indicating instru- 
ments used in industrial controls, medi- 
cal, military and other fields. 

Continental will soon begin produc- 
tion of small high-temperature, low- 
noise coaxial cables for the missile 
industry. 


GOODYEAR AIRCRAFT CORP. 
established a new space systems engi- 
neering division to handle design of 
manned and unmanned space, re-entry 
and launch vehicles and their support 
equipment. 

The company also created an aero- 
mechanics technology division for de- 
velopment of space materials, including 
those for expandable structures, aero- 
dynamics, thermodynamics, structural 
stress analysis, structural dynamics and 
weight control, along with test opera- 
tions and instrumentation. 

An advanced technology division 
has been set up to handle all advanced 
weapon system design, including tactical 
missiles and underseas warfare studies. 
A life science group will study basic 
space vehicle environmental problems. 





Financial Reports 








COMPANY PERIOD INCOME EARNINGS 
1961 1960 1961 1960 

Bowmar Instru- 

ment Corp. Year, Sept.30  $ 6,417,391 $ 5,411,822 $ 386,785 $ 323,664 
General Precision | 

Equip. Corp. 9 Mo. Sept. 30 | 171,196,090 176,554,550 4,189,000 3,622,000 

tries, Inc. 3 Mo. Oct. 31 73,000,000 52,111,000 3,425,000 2,150,000 
Marquardt, Corp. | 40 Wks. Oct. 8 35,021,350 51,139,377 464,776 1,088,203 
Microdot Inc. Year, Sept. 30 5,296,485 2,976,800 297,617 153,786 
Moog Servocontrols i os 

Inc. 3 Mo. Sept. 30 2,564,688 1,880,485 29,075 -131,223 
Northrop Corp. 3 Mo. Oct. 29 74,541,000, 62,028,000 2,033,000 2,042,000 
Radiation Inc. Year, Aug. 25 26,244,383, 23,155,845 587,839 184,787 
Servomechanisms, ae 

Ine. 9 Mo. Sept. 30 9,358,000 10,196,000 357,000 771,000 
Sperry Rand Corp. | 6Mo.Sept.30 | 547,133,965 561,352,778 9,695,026 11,774,666 
Varian Associates | Year, Sept. 30 57,987,817, 46,482,031 2,803,866 2,861,886 
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AIR PRODUCTS AND CHEMI- 
CALS, INC. has opened a new oxygen- 
nitrogen production facility in Cleve- 
land. The plant will produce some 600 
tons per day of liquid and gaseous 
oxygen, nitrogen, argon and neon 


AMERICAN MACHINE AND 
FOUNDRY CO. opened a new environ- 
mental laboratory at Stamford, Conn. 
The facility will operate as a part of 
the Greenwich Engineering Division of 
AMF’s Government Products Group 

The lab is being used to test com- 
ponents for Minuteman storage, erec- 
tion and launching mechanisms. It will 
also be available for other AMF pro- 
grams and for outside companies which 
require performance of a variety of en- 
vironmental tests. 


THE HALLICRAFTERS CO. ac- 
quired Manson Laboratories, Inc., Stam- 
ford, Conn. Manson sales are mainly 
in military contracts. The company pro- 
vides electronic R&D in the fields of 
military communications and_high- 
power equipment 


UNITED AIRCRAFT CORP. is 
opening a systems center at Windsor 
Locks, Conn., to develop, manage and 
produce complex space, missile and 
other military systems. The Center will 
work with missile and space organiza- 
tions other than United’s divisions, as 
well as acting as the parent company’s 
systems organization. 

United also established a Solid 
Rocket Division in California to pro- 
vide a framework for volume produc- 
tion of solid-propellant rocket motors 
The division will support the activity 
of United Technology Corp 


AERO-FLOW DYNAMICS, INC. 
is the new name for Aero Supply Mfg 
Co., Inc., Corry, Pa. and Linden, N.J 


ETS-HOKIN & GALVAN, INC. 
formed a West Coast subsidiary, the 
Technical Construction Co. TECON 
will be principally engaged in mechani- 
cal construction and installation proj- 
ects at missile bases, other military sites” 
and factories. 


DAMON ENGINEERING, INC. 
has been formed in Needham Heights, 
Mass. The electronics company will pro- 
duce quartz crystal filters, oscillators 
and other frequency selection and con- 
trol systems and custom-built systems 
for spectrum analysis and telemetry 
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POWER SUPPLY 


Direct conversion of heat to electricity offers the solution 
to the problems of auxiliary power in space. 

New techniques of space charge neutralization are being 
developed at Ford Instrument Company under U.S. Air Force, 
U.S. Navy and company sponsored studies. This work offers 
the opportunity to obtain significant power densities with 
wide spaced plasma power diodes at cathode temperatures 
around 1200°C. Application studies currently being under- 
taken involve chemical, solar and nuclear heat sources.:.6 


(@ FORD INSTRUMENT CO. 
ca DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Isiand City 1, New York 


Ford Instrument guidance and contro! components participated in these missile and space ‘‘firsts’’: First Free-World man-into-space vehicle (wercury-repstone) © First 


Operational ballistic missile (re ne) © First successful launching of a Free- World satellite + First successfully recovered nose cone « First successful Free-World space probe. 


A CREATIVE TEAM Of $ Et ; I i? ERI? AND PRODUCTION TALENT 
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. is the new order of magnitude we mean when we 
the evaluation of gyro performance on the Dunn T9OQ iF Béaring 
Test Turntable. 

Right now, Dunn Air Bearing Test Turntables arg the only tables 
capable of quick and accurate evaluation of thedn@w generation of 
on ultra-accurate gyros with drift rates in the abeve ange 











Dunn’s line of air bearing tables includes¢ 





e 1918 Largest air bearing tables@ver Built . . will be used to 
test the SATURN guidanée system 


e T900 First diseet drive table available commercially . . . usable 
 — asa servo-rate test turntable 
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Wontinuously variable rate turntable with wide speed range 
at modest cost. 


e 1958 Special direct drive, single axis servo turntable 


Dunn Air Bearings are an advanced concept design with man 
varied applications in the aerospace field. We'd like to discuss 
your aerospace hardware needs . . . phone us at Cambridge direct 
491-3300. 


| 
DUNN 
ENGINEERING CORPORATION 


38 HENRY STREET 
CAMBRIDGE 39, MASSACHUSETTS 


advanced electronic systems e test facilities engineering « radar test systems e inertial products 
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General Dynamics Astronautics is located in San 
Diego, California, one of the fastest growing commu- 
nities in the United States. It is situated 10 miles north 
of the Mexican border and a little over 100 miles 
south of Los Angeles 


Immediate openings exist in the following areas 


SCIENTISTS & ANALYTICAL ENGINEERS with PhD 
or Sc D for electronics and physical research; com- 
puter analysis and application; and instrumentation 
development. 


ELECTRONIC DESIGN & TEST: communication sys 
tems and data transmission design; logical circuitry; 
automatic control systems; and electronic packaging 
BSEE plus appropriate experience required 
MECHANICAL DESIGN: BSME or AE for pneumat- 
ics, hydraulics, and fluid systems design and test. Also 
missile GSE and missile structures designers 


RELIABILITY ENGINEERING: Openings exist for ex- 
perienced engineers with applied higher mathematics 
education, preferably in statistics; higher degrees pre- 
ferred. Circuit analysis with transistor and diode 
experience is also desirable. 

ENGINEERING WRITERS with 2 years of college and 
3 years of experience in preparation of TCTO’s; oper 
ations, maintenance, and overhaul manuals 
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which top the gantry have hook capaci- 
ties of 10, 40, and 60 tons for assembly 
of booster stages. 

Two gantry support buildings, one of 
12,500 sq. ft. and another of 2500 sq 
ft., are built into the structure and 
move with it. These house support 
shops, hoisting units, and electrical con- 
trol systems. Side panels of these build- 
ings are of blowout design as protection 
against blast from adjacent areas. 

Fixed platform levels and adjustable 
service platforms enable convenient as- 
sembly of the vehicle. All 
served by two high-speed elevators 

Aluminum and 100,000-psi steel are 
the predominant materials in the basic 
gantry structure and the hinged vehicle 


levels are 


enclosures 

The service gantry, which can move 
along standard-gauge steel rails at speeds 
up to 40 fpm or as slow as 142 fpm, 
is powered by variable speed ac drives 
which supply traction to 32 of the 48 
3-ft.-diameter wheels. A 1000-kva sub- 
station aboard the gantry supplies elec 
trical power needs 

When the movable 
operational position 
launch site, the 
the wheels by hydraulic equalizer rams 
ind the structure is lowered to the foun- 
dation anchor assemblies and locked in 
place. The process is reversed prior to 
moving the service structure; the entire 
unit is lifted from the 
ground, and load is reapplied to the 


gantry 1s at its 
alongside the 


load is removed from 


about 3 in 


wheels 

® Design problems—tThe physical 
location of the new vertical launch fa- 
cility at the Cape presented several early 
engineering problems, according to the 
consulting architectural and engineering 
firms 

The north Canaveral 
complex has land 
which meant extensive site preparation 
Soil in the immediate vicinity of the 
service structure anchors, launch con- 
trol center, and pedestal was predom 
inantly medium to fine sand which had 
to be consolidated to near-maximum 
density to withstand the anticipated se- 
launch. A 


used for 


end of the 


considerable marsh 


vere vibrations of missile 
vibro-floatation method 
this earth compacting job 

Heavy 
for the new complex also demanded ex 
from 
southern portions of the Cape and in 


was 


electrical load requirements 


tension of transmission lines 


Stallation of a new substation 
Also, the large volume of water 
necessary for fire protection required 


the construction of a 1 million gal. stor- 
and pumping network 
(30.000 gpm ) 33 


age reservoir 
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interceptors and guided missiles. 


Engineers qualified to contribute to digital 
data handling and display systems will find 
unusual opportunities at Litton. An 
Opportunity Employer. 


Equal 
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NBS COMPILING RADIO WAVE REFRAC- 
TION DATA, 11/20/61, p. 38 


RADIO TELESCOPES. POWERFUL RADIO TELE- 
SCOPE, 7/24/61, p. 11 

RECOVERABLE BOOSTERS. 8-52/X-15  PRO- 
POSED AS RECOVERABLE BOOSTERS, by 
Bill Wilks, 10/23/61, p. 16 

RE-ENTRY. RE-ENTRY HEAT MAY FAR EXCEED 
EARLIER ESTIMATES, 11/20/61, p. 14. 


RELIABILITY. HOW ARGMA ESTIMATES 
WEAPON TRENDS, by A. Steinberg, E. L. 
Bombara and S. M. Jocks, 7/31/61, p. 31. 


RENDEZVOUS ORBITS. NAA STUDIES RENDEZ- 
VOUS, 7/10/61, p. 11 
RENDEZVOUS CHECK; GOLOVIN GROUP OR- 
DERED TO RE-EXAMINE CONCEPTS, 12/4/ 
61, p. 14. 
U.S. SET TO PRESS RENDEZVOUS APPROACH, 
by Hal Taylor, 10/9/61, p. 16. 
RESISTORS. ZEUS RESISTORS MADE AT RATE OF 
ONE EACH 3 SEC., by James Trainor, 7/ 
10/61, p. 22. 
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ROCKET MOTORS. COMPACT ENGINE BOOSTS 
NAVY TARGET DRONE, by Frank G. Mc- 
Guire, 8/7/61, p. 22. 


S 


SAFETY. BURNER TO TREAT TITAN VAPORS. 
7/24/61, p. 40. 

QUICK-ACTING FIRE 
12/4/61, p. 36. 


SATELLITE LAUNCHINGS. See Missile/Space 
Launchings; also Space Flights. 


SATELLITES. AIR FORCE SATELLITES TO MEAS- 
URE INTERFERENCE, by Charles D. Lafond, 
10/9/61, p. 24. 

MISSILES AND ROCKETS ASTROLOG; CUR- 
RENT STATUS OF U.S. MISSILE AND SPACE 
PROGRAMS PLUS ALL ORBITING SATEL- 
LITES, 7/3/61, p. 23; 9/4/61, p. 25; 11/ 
6/61, p. 23. 

WORLD MISSILE/SPACE ENCYCLOPEDIA 
SATELLITES, 7/17/61, p. 100 

ADVENT. FIRST ADVENT TO TEST CONTROLS, 
8/21/61, p. 25. 

MIDAS, FIRST MIDAS SCANS USSR, 7/17/61 
p. 12 

NIMBUS. NIMBUS WILL CARRY PCM TELEME 
TRY, by James Trainor, 9/4/61, p. 23. 

ORBITING ASTRONOMICAL OBSERVATORY. 


FIGHTER PERFECTED, 


AEROJET BETS ON 
SPACE-GENERAL CORP., 7/3/61, p. 16 


SPACE-GENERAL CORP. 


SPACE MEDICINE. AIRMEN LIVE 17 DAYS ON 
PURE OXYGEN, by Heather M. David, 7 
24/61, p. 27. 

CHARTS SHOW WHAT MAN CAN DO IN 
SPACE; GARRETT CORP. GRAPHICALLY PRE- 
SENTS LIMITS OF CONDITIONS UNDER 
WHICH ASTRONAUT CAN FUNCTION, 8/ 
14/61, p. 35. 

PANEL TO DECIDE HOW ‘BIO’ FUNDS ARE 
SPENT, 11/27/61, p. 74 

RAY TESTS SHOW METEOROID HAZARDS, by 
Heather M. David, 11/20/61, p. 42 

SPACE MEDICINE FLAWS ATTACKED, 10/23 
61, p. 36 

SPECIAL REPORT: FUTURE OF SPACE MEDI- 
CINE RESEARCH, 12/11/61, p. 16 

SUPEROXIDES DEVELOPED TO SUPPLY AS- 
TRONAUTS' AIR, by Heather M. David, 10/ 
9/61, p. 30 


| SPACECRAFT. MISSILES AND ROCKETS ASTRO- 


LATE ‘63 LAUNCH STILL GOAL FOR OAO, | 


by Michael Getler, 12/4/61, p. 16 
ORBITING SOLAR OBSERVATORY. OSO 
WILL EYE SUN'S CENTER TO START SEARCH 
FOR BASIC SOLAR KNOWLEDGE, by Wil 
liam Beller, 8/21/61, p. 22 

$-3. S-3 TO MEASURE SPACE DUST PHENOM- 
ENA, 8/14/61, p. 16 

SAMOS. SAMOS MAY EYE USSR FOR UP TO 
1 YEAR, by Frank G. McGuire, 7/24/61, p 
14, 

SYNCOM. NASA LIKELY TO ORDER FOURTH 
COMSAT, 8/21/61, p. 17 

SYNCOM. SYNCOM TO BENEFIT 
GROUND CONTROL, 10/16/61, p. 31 

TIROS Ill. TIROS Ill TO ADVANCE WEATHER 
WORK, 7/10/61, p. 15 


FROM | 


TRAAC. TRAAC OPENS DOORS, 11/27/61, 


p. 29 

TRANSIT !V-B. NEXT TRANSIT ORBIT TO BE 
NEAR PERFECT, by John W. Herrick, 8/21 
61, p. 24. 

VELA HOTEL. FIRST DETAILS OF VELA HO- 
TEL, by Frank G. McGuire, 10/23/61, p. 12 
See also Space Launchings. 


SOUNDING ROCKETS. KISHA-JUD!I ROCKET, 7 


3/61, p. 15 


SPACE FLIGHT RECORDS. FLIGHT RECORDS REC- 


OGNIZED, 7/31/61, p. 11 

ANOTHER UNMANNED SHOT PLANNED, by 
Hal Taylor, 9/18/61, p. 91 

CHIMP READIED FOR THREE-ORBIT FLIGHT, 
by Hal Taylor, 11/13/61, p. 16 

DETAILS OF TITOV'S 17'4%2-ORBIT FLIGHT, 
8/14/61, p. 15 

“LIBERTY BELL’ MERCURY SHOT DUE, 7/17/61, 
p. 57 

MA-6 LOSES RACE WITH CALENDAR, 12/11 
61, p. 10 

MR-4 WINDS UP SUBORBITAL SERIES, by Hal 
Taylor, 7/31/61, p. 16 

MORE TITOV DATA, 8/28/61, p. 10 

NEW PROGRAM MAY FILL PRE-APOLLO GAP, 
by Hal Taylor, 10/16/61, p. 17 

NO MORE MR FLIGHTS, 8/28/61, p. 11 

PROSPECT OF ORBITAL SHOT IN 1961 IS 
FADING, by Hal Taylor, 7/17/61, p. 16 


LOG; CURRENT STATUS OF U. S. MISSILES 
AND SPACE PROGRAMS PLUS ALL ORBIT 
ING SATELLITES, 7/3/61, p. 23; 9/4/61, p 
25; 11/6/61, p. 23 

WORLD MISSILE/SPACE ENCYCLOPEDIA 
SPACECRAFT, 7/17/61, p. 93 

APOLLO. APOLLO: GIANT EQUIPMENT, PROB 
LEMS, 9/18/61, p. 18 

APOLLO TEAM TO BE CHOSEN BY MID-'62, 
11/27/61, p. 50 

COMPETITION STARTS FOR BUILDING 50-75 
TON APOLLO SPACECRAFT, 8/7/61, p. 13 

INSIDE STORY OF APOLLO, by William J 
Coughlin, 12/4/61, p. 50 

McDONNELL WINS $500-MILLION MERCURY 
FOLLOW-ON, by Hal Taylor, 12/18/61, p 
13 

NASA ADDS TO WEIGHT OF APOLLO LUNAR 
SPACECRAFT, 7/24/61, p. 13 

NASA, NAA MAKING APOLLO PLANS, 12/4 
61, p. 15 

SHEPARD ON APOLLO: MANNED CONTROL 
CALLED ESSENTIAL TO SUCCESS, 10/16 
61, p. 43 

VICE PRESIDENT BRIEFED AT AMES AND ED 
WARDS AFB, by Richard van Osten, 10/9 
61, p. 15 

ASP. MARTIN REVEALS NUCLEAR ASP CON 
CEPT, 9/4/61, p. 14 

DEIMOS. DEIMOS MANNED SYSTEM IS DE 
SCRIBED, 8/28/61, p. 16 

DYNA-SOAR. DYNA-SOAR STREAMLINING 
URGED, by William E. Howard, 7/3/61, p 
10 

DYNA-SOAR TYPE VEHICLES URGED FOR 
NAVY A-ICBM USE, 9/4/61, p. 24 

VOSTOK I! SUPPLIES . PUSH TO SPEED 
UP DYNA-SOAR, by James Boor, 8/7/61, 
p. 13 

MARINER, MARINER SUPPORT WILL BE TAI 
LORED TO NEEDS OF VEHICLE AND CAP 
SULE, 9/18/61, p. 36 

PROSPECTOR. PROSPECTOR GETTING HARD 
SECOND LOOK, by Hal Taylor, 8/14/61, 
p. 37. 

PROSPECTOR MAY HAUL FIRST MOON GSE, 
9/18/61, p. 38 

RANGER. DETAILS OF RANGER INSTRUMEN 
TATION, 8/28/61, p. 24 

RANGER |. RANGER | IS MOST SOPHISTICAT 
ED U. S. SPACECRAFT, 7/31/61, p. 14 

RANGER III. FIRST DETAILS OF RANGER III'S 
LUNAR INSTRUMENTS, 9/18/61, p. 92 

VOSTOK Iti. TITOV HINTS THAT VOSTOK I! 
HAS WINGS, 8/21/61, p. 14 

SOVIETS SHOW WINGED VOSTOK I! MODEL 
12/18/61, p. 14 


| SPACE VEHICLES. AEROJET IS NOW HALFWAY 


TO GOAL OF MILLION-LB. THRUST, 8/14 
61, p. 24 
BIG MOON BOOSTER DECISIONS LOOMING 
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SV 


TA 


TA 


by Hal Taylor, 8/28/61, p. 14 

NASA HUNTS ‘UNCONVENTIONAL 
10/30/61, p. 42. 

POLICY SPLIT OVER BOOSTERS REPORTED, 
9/18/61, p. 94 

REDS MAY BE USING SATURN-CLASS BOOST- 
ERS, by Dandridge M. Cole, 10/9/61, p 
40 

UTC FIRES FLIGHTWEIGHT 40-TON SOLID, 
8/14/61, p. 17. 

UTC FIRES 100-IN. SEGMENTED BOOSTER, 
12/18/61, p. 15, 

WORLD MISSILE/SPACE ENCYCLOPEDIA: 
BOOSTERS, 7/17/61, p. 97 

BLUE STREAK. FIRST DETAILS OF BLUE STREAK 
BOOSTER, 8/28/61, p. 38 

CENTAUR. CENTAUR SLIPPAGE FOULS PLANS, 
by Hal Taylor, 9/4/61, p. 12 

DRACO. STL/BELL DRACO COULD FILL PRE- 
SATURN BOOSTER GAP, by Frank G. Mc- 
Guire, 10/2/61, p. 24 

NERVA. NERVA FLIGHT IN ‘65? . . 
p. 13 

$-55. S-55 HITCHHIKES ON SCOUT 5 SOLID 
BOOSTER, 7/3/61, p. 14 

SATURN. CHRYSLER MAY BUILD 50 S-1 BOOST- 
ERS, 11/27/61, p. 26. 

FIRST SATURN LAUNCH 
10/16/61, p. 17 

NASA DROPPING SATURN C-2 BOOSTER, by 
Hal Taylor, 8/7/61, p. 13 

SATURN C-1 PRODUCTION CONTRACT MAY 
SOAR TO $2 BILLION, by Hal Taylor, 11 
6/61, p. 16 

SATURN DEVELOPMENT MAY BE SPEEDED, 9 
25/61, p. 16 

SATURN S-IV HINTS AT FUTURE PROBLEMS 
IN TRANSPORT, HANDLING, 10/16/61, p 
32 

VIBRATION TESTS AIDED FIRST FLIGHT, 
6/61, p. 21 

THORAD. DOUGLAS PROPOSES BEEFING-UP 
OF ITS THOR BOOSTER, by Frank G. Mc 
Guire, 7/3/61, p. 12 


SPARK PLUGS. POTENTIAL OF SPARK PLUGS 
IGNORED, by W. Johnston, 7/10/61, p. 25 


ROCKET, 


.. 9/4/61, 


1S FATEFUL STEP, 


Bi 


STEEL. ‘HARDEST’ TOOL STEEL !N PRODUCTION, 
7/31/61, p. 38 

SUN. OSO WILL EYE SUN'S CENTER T ART 
SEARCH FOR BASIC S™LAR KNOW LEDGE, 
by William Beller, & él, p 22 

SURVEILLANCE SATELLITES. SAMOS MAY EYE 
USSR FOR UP TO 1 YEAR, by Frank Mc 


Guire, 7/24/61, p. 14 
TRAAC OPENS DOORS, 11/27/61, p. 29 


SWEDEN. SWEDEN ADDS MISSILE PUNCH 
LAND, SEA AND AIR, by Bernard Poi 
7/10/61, p. 42 

WORLD MISSILE/SPACE ENCYCLOPEDIA 
SWEDEN, 7/17/61, p. 87 


SWITZERLAND. SWISS ROCKETS 
LAUNCHERS, by Bernard Poirier 
p. 47 
WORLD MISSILE/SPACE ENCYCLOPEDIA 
SWITZERLAND, 7/17/61, p. 88 


T 


TAPE RECORDERS. LITTON TAPE RECORDER SUR 
VIVES IMPACT OF 1500 G AND RETAINS 
RECORDED DATA, by Charles D. Lafond, 
10/2/61, p. 36 


TARGET MISSILES. COMPACT ENGINE BOOSTS 
NAVY TARGET DRONE, by Frank G. Mc 
Guire, 8/7/61, p. 22 

NEW TARGET—RYAN’S FIREBEE 124-E, 8 
61, p. 37 

VERSATILE TARGET MISSILE TESTED, 7/24 
61, p. 32 


"er, 


FIT NATO 
9/25/61 
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TELEMETRY. NIMBUS WILL CARRY PCM TELE- 
METRY, by James Trainor, 9/4/61, p. 23. 
PRE-D TO ENHANCE AMR DATA GATHERING, 
11/13/61, p. 34. 
‘DIGILOCK’ SYSTEM PASSES FIRST FLIGHT 
TEST, by Arthur H. Collins, 12/18/61, p. 29. 
TEST FACILITIES. ABMA ADDS VERTICAL TEST 
ABILITY, 7/3/61, p. 39. 
ARNOLD CENTER TESTS ALL BIG SYSTEMS, 
by James Trainor, 8/14/61, p. 31. 
AN INTERPLANETARY SPACE SIMULATOR, 7/ 
10/61, p. 40. 
KWAJALEIN'S ZEUS TEST FACILITY NEARS 
COMPLETION, 8/21/61, p. 26. 
‘MOST ADVANCED’ CELESTIAL SIMULATOR, 
by John W. Herrick, 7/24/61, p. 28. 


PLASTIC-WRAPPED SPACE SIMULATOR, 11/ 
27/61, p. 31 

TEST LAB EXPLOITS AUTOMATION, 10/2/61, 
p. 39 

TEST RENEWAL TO SPUR TONOPAH 
GROWTH, by Frank G. McGuire, 12/11/61, 
p. 30 


TESTING. NEED FOR UNIVERSAL CHECKOUT !S 
QUESTIONED, by Charles D. Lafond, 7/3/ 
61, p. 22 

THERMIONIC CONVERTERS. DOOR OPEN TO 
‘LOW-TEMP’ THERMIONICS, by William Bel- 
ler, 7/31/61, p. 24 

BIG GE SOLAR POWER SYSTEM TESTED, 12/ 
18/61, p. 37 

TIMERS. ARMY-MADE FUZING DEVICE WEIGHS 
14 OZ., 7/17/61, p. 119. 

NEW ARMY TIMERS COMBINE SMALL SIZE, 
HIGH ACCURACY, by Charles D. Lafond, 
7/31/61, p. 26 

WARHEAD TIMERS TESTED IN CENTRIFUGE, 
12/4/61, p. 35 

TITANIUM. NEW BOOM FOR TITANIUM, 
20/61, p. 11 

TRACKING. AIR DEFENSE GETS SPACE SPOT- 
TING SYSTEM, 7/17/61, p. 57 

AIR FORCE STEPS UP SOLAR TRACKING 
WORK, 8/14/61, p. 30 

DEVICE SEEN VASTLY IMPROVING ACCUR- 
ACY OF SUBMARINES’ POSITION FIXING, 
7/31/61, p. 36 

MERCURY TRACKING NET CHECKOUT FAILS, 
11/6/61, p. 15 

SIX STATIONS WILL BE ABLE TO ORDER 
MERCURY RE-ENTRY, 7/24/61, p. 45 

TESTING MERCURY TRACKING, 7/3/61, p. 9 


TUNGSTEN. NOVEL INTEGRAL NOZZLE PER- 
FECTED, by John F. Judge, 7/24/61, p. 37 


U 


UNDERWATER MISSILE FACILITIES. UNDERWAT 


1 


ER POLARIS LAUNCH FACILITY, 8/7/61, 


p. 47 
UNION OF SOVIET SOCIALIST REPUBLICS. BRIT- 

ISH GET LOOK AT SOVIET SPACECRAFT, 
7/17/61, p. 55 

GRAVITY RESEARCH: SOVIET EFFORTS ARE 
CLOSELY WATCHED, by William Beller, 
9/11/61, p. 27 

THE GREAT TUSHINO STAMPEDE, by William 
J. Coughlin, 7/31/61, p. 46 

LATEST RED MISSILE DISPLAY, 11 
10 

NUCLEAR TEST REVIVAL TO BRING DRASTIC 
MISSILE REVISIONS, by James Baar, 9/11 


13/61, p 


61, p. 14 

RED A-TESTS PERIL U. S. DETERRENT, by 
James Baor, 11/6/61, p. 14 

REDS JOIN WEATHER MEETING, 11/13/61, 


p. 10 

REDS MAY BE USING SATURN-CLASS BOOST- 
ERS, by Dandridge M. Cole, 10/9/61, p 
40 


REDS REPORT 160 R&D SHOTS IN ‘60, by 
Bernard Poirier, 8/21/61, p. 37. 
RUSSIAN BOOSTERS: LETTER TO THE EDI- 
TOR, by John B. Wilson, 10/30/61, p. 6. 
SOVIET AFFAIRS, by Dr. Albert Parry, 7/3/61, 
p. 44; 7/10/61, p. 43; 8/21/61, p. 35, 
10/2/61, p. 44; 10/23/61, p 32; 11/13/ 
61, p. 37. 
SOVIETS CLAIM 100-MEGATON WARHEADS 
—HINT AT STOCKPILE, 11/27/61, p. 27. 
SOVIETS TO RESUME NUCLEAR MISSILE 
TESTS, 9/4/61, p. 11. 
WORLD MISSILE/SPACE ENCYCLOPEDIA: 
SOVIET UNION, 7/17/61, p. 89. 
YURI BYPASSES U. S., 7/24/61, p. 11. 


| UNITED ARAB REPUBLIC. UAR SHOPS FOR 
ROCKETS, 7/17/61, p. 58. 


UNITED STATES. AFTERTHOUGHTS OF A SAT- 
URNALIA, by William J. Coughlin, 11/6/ 

61, p. 50. 

ASSIGNMENT: NATIONAL SURVIVAL, by Wil- 
liam J. Coughlin, 8/14/61, p. 46. 

INDUSTRY'S TOUGHEST ASSIGNMENT: MAKE 
IT WORK, by Hugh L. Dryden, 11/27/61, 
p. 41. 

KENNEDY WAR DETERRENT REMAINS MAR- 
GINAL, by James Boor, 10/30/61, p. 12. 

THE MOON: AMERICA'S MOST DIFFICULT 
ENDEAVOR, by James E. Webb, 11/27/61, 
p. 40 

NUCLEAR TEST REVIVAL TO BRING DRASTIC 
MISSILE REVISIONS, by James Boor, 9/11/ 
61, p. 14. 

U. S. 7 POINTS FOR SPACE, 10/30/61, p. 11. 

U. S. STANDS PAT ON DEFENSE STRATEGY, 
by James Boor, 7/17/61, p. 53. 

WILSON CALLS RENEWED NUCLEAR TESTS 
CRITICAL,” by James Boor, 12/11/61, p. 
12. See also names of individual agencies, 
such as Air Force, etc. 


v 


VALVES. MA GETTING 11-IN. 
VALVES, 8/7/61. p. 43. 


VAN ALLEN RADIATION BELTS. S-3 TO MEAS- 
URE SPACE DUST PHENOMENA, 8/14/61, 
p. 16 


| 


FLIGHT LOX 


Ww 


WALLOPS STATION. WALLOPS TO GROW 
SLIGHTLY—IF AT Ail, 11/27/61, p. 119. 


WEST FORD PROJECT. ASTRONOMERS BLAST 
WEST FORD GO-AHEAD, 8/28/61, p. 36 
CAPTIVE DIPOLES SPOTTED?, 12/4/61, p. 11 
WEST FORD LAUNCH SET, 10/23/61, p. 10 


WESTERN ELECTRONIC SHOW & CONVENTION. 
WESCON SPEAKER FOR ACTIVE COMSATS 
IN STATIONARY ORBITS, by Charles D. 
Lafond, 8/28/61, p. 15 


WESTERN OPERATIONS OFFICE (NASA). WOO 
AWAITING WEST COAST UPSURGE, 11/ 
27/61, p. 110 


WESTINGHOUSE ELECTRIC CORP. ELECTRONICS 
SURGE: ‘BIG TEN’ SPOT EYED BY WEST- 
INGHOUSE, by Jomes Baar, 11/13/61, p 
12 


WIRE AND CABLE. ‘INTERCONNECTION’ 
CLEARS W&C SNARL, by William Gilmour, 
8/7/61, p. 34 


Z 


ZERO GRAVITY BELT. 
FOR ASTRONAUTS, 


BELL'S ONE-MAN BELT 
11/13/61, p. 29 
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Sophisticated Skills of Curtiss-Wright ........... 


——~ 
vs -— 7 ar 


Fabrication of a flight quality first stage rocket motor case for a U. 8. Air Force Minuteman missile at Wright 


Aeronautical Division. These huge cases are fabricated to extremely close tolerance from high strength alloy steel 
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Precision machining of missile aft closure 
for U.S. Army Pershing missile. 


In Minuteman ... Polaris ... Pershing — 

versatility and depth of experience in the produc- 
tion of highly advanced missil i rocket com- 
ponents and subsystems — ex mplifies Wright 
Aeronautical’s inherent capability to support to- 
day’s missile, aircraft, and electronic programs of 
the military services. 
Wright Aeronautical has developed new technol- 
ogies in forming and fabricating metals, ceramics, 
and reinforced plastics . . . in electron beam and 
protective gas welding . . . in powder metallurgy 
processes for producing refractory metals and 
compounds. It is also engaged in a continued 
search for new materials and methods that mect 
the precise requirements of current and future 
rocket components and subsystems. 


Missile Manufacturing Technology 


Rotating rocket nozzle assembly line 
for U.S. Navy Polaris missile. 


spinning and alloy research in titanium, 20-25 
per cent nickel, beryllium and vacuum-melt alloys. 
Today’s techniques, facilities, and sophisticated 
production skills furnish ultra-precision control 
in fabricating close tolerance rocket motor cases 
— high in quality . . . exceptional in reliability. 


Similarly, in nozzle research, design and manu- 
facture, new metallic and non-metallic materials 
and advanced developments in fabrication and 
liquid cooling technique, provide flexibility and 
imagination for future nozzle production. 


Wright Aeronautical’s vast experience and facili- 
ties provide a broad capability to handle programs 
combining management, scientific engineering and 
production skills in today’s dynamic aerospace 


Technological advances in rocket case manufac- industry . . . and resources to meet tomorrow’s 
ture include development and application of shear challenges. 
For detailed information write for Brochure 391 


WRIGHT AERONAUTICAL 


DIVISION 


CURTISS-WRIGHT 


CORPORATION 


Main and Passaic Street, Wood-Ridge, New Jersey 


Circle No. 18 on Subscriber Service Card 
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UTS UTES 
and 


Answers 
about the 





GLOBAL 
COMMUNICATIONS | 
CAPABILITIES 


RCA 


What capabilities? From which subsidiary of 
RCA? 


| 





From RCA Communications, Inc. 

Uncommon capabilities for designing and 
operating ground communications networks | 
of world-wide scope needed by contractors, | 
sub-contractors, and government agencies | 
engaged in space or missile projects. 


RCA Communications also provides facilities 
for private communications . . . data com- 
munications ...and commercial communi- 
cations of all kinds — telegraph, telex, radio- 
photo, and radiotelephone by means of radio 
and coaxial cable channels. It designs not 
only completely new systems but also sys- 
tems incorporating the most efficient and 
economical arrangement of established 
facilities. 


How were these capabilities acquired? 
Through 41 years experience in building and 
operating a world-wide communications 
system. Today, RCA’s integrated telegraph, 
telex, and radiophoto networks reach more 
than 100 countries and ships at sea. 


In what ways does RCA make its capabilities 
available? 

As contractor or consultant. For more infor- 
mation, write RCA Communications, Inc., 
Advanced Projects Section, 66 Broad St., New 
York 4. Tel. Hanover 2-1811, Area Code 212. 


® 


The Most Trusted Name in Communications 
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‘—roducts and processes 


New Product of the Week: 











Conductive Plastic Switches 


A LINE OF precision rotary switches 
for aircraft and missile controls and 
instrumentation is available from Mark- 
ite Corp. 

The Markite switches, which incor- 


| porate completely molded and flush 
| switch plates, have the advantages of 


ard, smooth switch plate surface, no 
stick-slip of wiper, long wear-life and 


| resistance to high-g environments. 


_ 


Rocket Insulation 


A light, low-cost, ambient-curing 


| thixotropic insulation which can be 


sprayed on as rapidly as 40 Ibs. per 
hour is available from Insulation Tech- 
nology, Inc. The firm is also marketing 
a trowelable thixotropic rocket insula- 
tion formulated especially for use on 
rocket engines. 

The sprayable insulation, a 100% 
solid organic compound containing no 
solvents, has a specific gravity of only 
1.19. Any desired thickness can be 
sprayed without sag or slump on verti- 
cal surfaces with no waiting between 
coats, as with solvent dispersed mate- 
rials. Its ambient temperature cure al- 
lows use on live motors. 

The company’s sprayable insulation, 
NRL 1126, has 25% elongation; trowel- 
able insulation is more rigid, with a 5% 


Each unit is integrally molded and 
each plate embodies sections of Markite 
conductive plastic of high conductivity, 
with insert-molded terminals, molded to 
the plastic insulator base. 

Markite switches are designed for 
sampling, telemetering, programing, re- 
mote control and signaling, signal dis 
tribution, and square-wave generation 


Circle No. 225 on Subscriber Service Cord 


elongation. Samples 0.25-in. thick of 
each material, tested under erosive burn- 
ing conditions with an oxyacetylene 
torch for 60 seconds, show a 20°F rise 
in back side temperature for the spray- 
able compound, and only 5°F for the 
trowelable rocket motor insulation ma- 
terial (NRL 1795). 
Circle No. 226 on Subscriber Service Card 


DC Power Supply 


A high-stability, high-voltage d-c 
power supply featuring stability of 
0.005% per hour, 0.02% for an 8-hr 
period, is available from NJE Corp. 
Designated the HSV-5-20, it has an out- 
put of 50 to 5000 V and 0-20 MA 
Input power is 105-125 V at a fre- 
quency of 55-65 cycles. Maximum rip- 
ple (mv) is 5 P-P. Static regulation is 
0.01% maximum load for no-load to 
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full-load change at constant voltage, and 
0.01% maximum line for line voltage 
change of 105-125 V AC at any con- 


stant load from zero to full load of | 


rating. 
Circle No. 227 on Subscriber Service Card 


incremental Gaussmeter 


An incremental gaussmeter, Bell 
Model 240, which uses a single Hall 
Effect sensing element and can be in- 
serted in gaps only .020 in. long, is 
available from F. W. Bell, Inc. It com- 
bines all the features and capabilities 
of an earlier model, the Bell Model 120, 
while adding the advantages of incre- 
mental reading. The model will operate 
both as a conventional flux measuring 
and plotting instrument and as an ex- 
panded-scale, suppressed zero meter for 
observing small changes, or increments, 
in flux density. By means of a controlled 
feedback system, it can magnify a small 
change by a factor of 100 or more for 


detail study. 
Circle No. 228 on Subscriber Service Card 


Selenium Rectifiers 


To its recently announced line of 
conduction-cooled selenium recti- 
Radio Receptor Co., Inc. has 
added a line of “power flats” with simi- 
lar advantages in applications requiring 
power-handling capacities up to 250 
volt-amperes or even higher. Currently 


flat, 
fiers, 


ad, 





available units include half-wave, dou- 
bler, and bridge configurations in single- 
phase or 3-phase circuits, in a single 
package for voltages up to 130 volts 
rms input and current outputs to 10 
amperes dc., based on an allowable 
case-temperature of 150°F. 
Circle No. 229 on Subscriber Service Card 


Precision Thermostat 


A subminiature snap-acting thermal 
switch is available from Thermel, Inc. 
Hermetically sealed, and especially re- 
sistant to vibration, shock and _ salt 
spray, this precision unit (Thermel 
+ 3001-2) meets or surpasses all appli- 
cable military specifications. Creeping 
and false cycling has been eliminated 
by an instantaneous “make and break” 
action. Insulation between the bi-metal 
disc and electrical contact arm insures 
control response from ambient tempera- 
tures only 

Circle No. 230 on Subscriber Service Card 


| 


FRICTION-FREE MOTION: Recirculating 


way bearings and ball screws provide mechanical 
advantages for supporting and moving machine 
components. TYCHOWAY 
bearing combines rigidity 

and capacity of rollers 
with compact, 






easy-to-install 
recirculating 
feature. Elim- 
inates stick-slip as 
low coefficient of friction—less than .005—equal- 
izes starting and moving friction. 25 lb force 
smoothly moves 5,000-lb load even at low speed. 
Center guide flange assures accurate roller align- 
ment. Antifriction characteristics minimize lub- 
rication problems. SUPER-CISION ball screw 
combines advantages of screw and nut with anti- 
friction characteristics—mechanical efficiency of 
90% or more. Clean, compact nut is result of pat- 
ented internal ball return. Twin-nuts’ unique 
vernier adjustment (see cut) permits precise pre- 
load setting, eliminates backlash. Ball screws and 
nut housings made to any configuration to suit 
requirements. These companion products make 
linear 






Write for 
Bulletin 22-50 








Write for 
Bulletin 25-50 


- motion 
se 
a. completely 
predictable and 
accurate, with 


minimum effort. 


Special Products Division 


Seully-Jones and Company 
1964 South Rockwell Street, Chicago 8, Illinois 
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——names in the news 











RIM ASBESTOS- 
PHENOLICS 


..fewriting the book on 
thermal protection 


Reinforced plastics make it possible to 
design parts that will withstand 10,000°F. 
At heats where other materials fail 
suddenly, reinforced plastics ablate 
uniformly. 

R/M asbestos-phenolic parts are used 
on virtually every U.S. missile. They ex- 
hibit a highly desirable combination of 
properties such as low thermal con- 
ductivity and diffusivity, low rate of 
ablation, high strength-to-weight ratio, 
excellent shock resistance and structural 
integrity. 

Asbestos-phenolic felts, mats and 
molding compounds are available for 
prompt shipment from R/M in produc- 
tion quantities. And they are backed by 
comprehensive technical data and know- 
how. Write for information and engi- 
neering help. 


Tape wound rocket 
motor tube liner of R/M 
Style 41RPD Pyrotex.® 








RAYBESTOS-MANHATTAN, INC. 
Reinforced Plastics Department, Manheim,Pa. | 


SPECIALISTS IN ASBESTOS, 
RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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QUANRUD WILSON 


Otto G. Quanrud: Former director of 
control and guidance at Rome Air Devel- 
opment Center and more recently with Pan 
American World Airways’ Advance Plan- 
ning Department, has been named assistant 
manager of Pan Am’s newly created engi- 
neering management section called the 
Manned Lunar Landing Program. The sec- 
tion will direct and control the company’s 
support of the Air Force Missile Test Cen- 
ter and NASA in development of the lunar 
launch range and conduct of operational 
phases. ' 


Willion G. Fallon, Jr.: With Norton 
Company since 1943, rising to vice presi- 
dent and director in 1958, has been named 
vice president and general manager of Nor- 
ton International Inc., the company’s for- 
eign operating subsidiary. Allan F. Hardy, 
Jr., succeeds Fallon as general manager of 
Norton Company's Refractories Division. 
Also, Louis J. Camarra has been appointed 
vice president in charge of Latin American 
operations. He was formerly Norton In- 
ternational’s vice president in charge of 
sales of abrasive products. These appoint- 
ments follow by a week the announcement 
that Dr. Wilfred F. L. Place had been 
named vice president in charge of Euro- 
pean operations for Norton International 


Lt. Gen. Roscoe C. Wilson (USAF- 
Ret.): Recently retired AF research chief, 
has been elected president and a director 
of Allied Research Associates, Inc. (M/R, 
Dec. 11, p. 12). Also elected to the board 
of directors were Maj. Gen. Frederick L. 
Anderson, (USAF-Ret.), Paul V. Cusick, 
Henry W.Harding, William Barclay Hard- 
ing, Donald L. Lucas, Lt. Gen. Donald L. 
Putt (USAF-Ret.), and Milo Vesel. Nor- 
man Buchbinder, vice president-finance and 
administration, also is a director of the 
firm. 


Arthur C. Omberg: Elected a vice presi- 
dent of the Bendix Corporation, responsi- 
ble for operating three divisions—Bendix 
Mishawaka, Ind., Bendix Products Aero- 
space, South Bend, Ind., and Bendix Ham- 
ilton, Ohio—in addition to continuing to 
serve as general manager of the Misha- 
waka division. Omberg joined Bendix in 
1944 as chief of research engineering 


Paul G. Hensel: The inventor and de- 
veloper of the Doppler direction finders 
and the Doppler omnirange equipments 
has joined Electronic Communications, 


ZERNICK LOOMIS 


Inc., as vice president of engineering. Han 
sel has been associated with Servo Cor- 
poration of America and with the Signal 
Corps Engineering Laboratories 


Martin E. Zernick: Appointed president 
of NYT Manufacturing Co., Alpha, N.J 
Prior to joining the organization in 1958 
as vice president of manufacturing, he was 
associated with General Electric Co. in 
various management capacities 


Frank J. Skwarek: Former vice presi 
dent of Polarad. Electronics Corporation's 
Defense Products Division, will head the 
new Electronic Systems Division covering 
research and development in such areas as 
electronic countermeasures systems, space 
navigation and communications equipment, 
precision instrumentation systems, antisub 
marine warfare systems, aerospace ground 
support systems, and radio interference in 
strumentation. Prior to his present position, 
Skwarek was associated with General 
Electric Co., Westinghouse Electric Manu 
facturing Co., Sperry Gyroscope Co 
Doelcam Corp., and Raytheon Manufac 
turing Co. He joined Polarad Electronics 
in 1951 


Vern E. Leas: Appointed director of 
military program management for the Uni 


vac Military department, Sperry Rand 
Corp. He will direct and supervise all 
major military programs at St. Paul 


Univac, including computers for the Titan, 
Nike-Zeus, Naval Tactical Data System, 
Mobile Atlantic Range Station and ad- 
vanced digital computer for aerospace ap- 
plications. Leas had worked for IBM and 
as a self-employed electrical contractor 
prior to joining Univac 


Robert E. Steinman: Succeeding the 
late Dr. S. Jacobsohn, named president and 
elected to the board of directors of Gaert 
ner Scientific Corporation. Steinman joined 
Gaertner in 1960 as administrative vice 
president. Previously, he was with Charles 
Bruning Co., Inc 


Robert C. Loomis: Formerly president 
of the Convair-San Diego division of Gen 
eral Dynamics Corporation, has joined 
American Electronics, Inc., as president 
and chief executive officer. Loomis will be 
in full charge of the company’s multi 
division operations located in Fullerton 
and Culver City, Calif. 
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$19,962,250-—-General Dynamics Corp., for pro- 


$1 


$11,000,000—Radio Corporation of America, 


$7,500,000—Massachusetts Institute of Tech- 


$6,000,000—-Space Technology Laboratories, 


$5,000 ,000—Aerojet-General Corp., Sacra- 


$5,000,000—Page, River and Curran, Wash- 


$4,495,132—American Bosch Arma Corp., for 


$4,000,000—-Federal Electric Corp., Paramus 


$3,900,000—-The Martin Co., Denver, for fab- 


$8,000,000—-General Electric Co., Philadelphia 


2,144,777—The Martin Co., Denver, for re- 


AIR FORCE 


duction of space boosters 


search and development for the Titan 
ii program i 


Moorestown, N.J., for work on the Ballis- 
tic Missile Early Warning System 


nology, Cambridge, for work on a jointly- 
sponsored Air Force-Army-Navy-ARPA 
contract for performance of research and 
development in national defense 


Inc., Los Angeles, for systems engineering 
and technical direction for the Aflas 
Titan and Minuteman weapon systems 


mento, Calif., for research, development 
and related work for Minuteman motors 
(supplemental contract) 


ington, for installation and checkout of 
the Minuteman control system at Elis- 
worth AFB, 8.C 





fabrication of missile guidance sets and 
related items and for installation and a 
checkout of the Atlas guidance system 
(3 contracts) 


N.J., for installation of an interim tropo- 
spheric scatter communication system 


rication of Titan II missiles 


ARMY 





for work on Project Advent communica- 


tion satellite vehicle 


$5,000,000—Radio Corp. of America, for con- 


tinuation of Project DAMP | 


$3,642,000-—-Raytheon Co Lexington, Mass 


$1,800,000-——-Western Electric Co., Greensbor: 


for Hawk missiles and 21 maintenance test 


shots for the systen 2 contracts) 


N.C for production of ground control 
equipment for Nike-Hercules missiles 


$1,470,487—Pearce and Greshan, Decatur 


$5 


Ala., for static-te facility for the Saturr 


MISCELLANEOUS 


000,000—to Vitroselenia, Italian company 
owned by Vitro Corp. of America and 
Selenia S.p.A., a Raytheon Company sub- 
sidiary in Italy, for design and manage- 
ment f installation of a missile test 


range on the island of Sardinia 

00 , OO Arde-Portland, Inc., Paramus 
NJ from Thiokol Chemical Corp., for 
hrust vector control nozzles for first 
tage f Minuteman ICBM 

}00,000— Lockheed Missiles and Space Co 
Sunnyvale, Calif., for Polaris motors 


$4,493,561—Hercules Powder Co., Wilmingtor 


Del for research and development in 
propellants 


solid 


$4,000,000-—Minneapolis-Honeywell's Aeronau- 


tical Division, St. Petersbur: Fla for 
reference and pendulous gryroscopes f 
the Polaris guidance system 
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open the way for new advances in 
low-level instrumentation 





MINIATURE BRISTOL SYNCROVERTER CHOPPERS 


Low-Noise Syncroverter* choppers are used in the fin- 
est and most accurate d-c amplifiers, microvolt-am- 


meters and null-balance systems where only the best 


is required. Write for complete specifications: ACeo 


The Bristol Company, Aircraft Equipment Di- 
vision, 150 Bristol Road, Waterbury 20, Conn. 


A Subsidiary of American Chain & Cable Company, Inc 





B RISTOL *T.M. Reg. U.S. Pat. Off. ia 


-». engineers for precision, builds for reliability 
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—when and where 


DECEMBER 


Wright Brothers Lecture, sponsored by 
Institute of the Aerospace Sciences, 
Smithsonian Institution, Washington, 
D.C., Dec. 18 

Annual Meeting, American Association for 
Advancement of Science, Denver, Dec 
26-31. 

Annual Meeting, American Statistical As- 


sociation, Roosevelt Hotel, New York 
City, Dec. 27-30. 
JANUARY 
Automotive Engineering Congress and Ex- 
position, sponsored by Automotive 
Engineers, Inc., Cobo Hall, Detroit, 
Jan. 8-12. 


8th Annual Symposium on Reliability and 
Quality Control, Statler-Hilton Hotel, 
Washington, D.C., Jan. 9-11. 

1962 Business Outlook Conference, spon- 
sored by the Los Angeles Chamber of 
Commerce, Biltmore Hotel, Jan. 10 

30th Annual Meeting, Institute of the 
Aerospace Sciences, Hotel Astor, New 
York City, Jan. 22-24. 

National Plant Engineering and Mainte- 
nance Show and Conference, Conven- 
tion Hall, Philadelphia, Jan. 22-25. 

Solid Propellant Rocket Conference, ARS, 


Baylor University, Waco, Tex., Jan 
24-26 
American Society of Mechanical Engi- 


neers, 2nd Symposium on Thermo- 
Physical Properties, Princeton, 
Jan. 24-26. 


FEBRUARY 


Western Electronic Week and Pacific Elec- 
tronic Trade Show, Las Vegas, Nev., 
and Los Angeles, Feb. 3-11. 


Winter Convention on Military Electron- | 


ics, IRE, Ambassador Hotel, Los 
Angeles, Feb. 7-9. 
Classified 
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Turn to section 3400 
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N.J., | 


International Solid State Circuits Confer- 
ence, Philadelphia, Feb. 14-16. 


Tracking and Command of Aerospace 
Vehicles, Institute of the Aerospace 
Sciences, San Francisco, Feb. 19-21. 


30th Annual Symposium on Nondestruc- 
tive Testing of Aircraft and Missile 
Components (Southwest Research In- 
stitute), Gunter Hote!, San Antonio, 
Tex., Feb. 27-Mar. |! 


MARCH 


Institute of Radio Engineers, 8th Scintilla- 
tion and Semiconductor Counter Sym- 
posium, Washington, D.C., Mar. 1-3. 

Armed Forces Communications and Elec- 
tronics Association, Cape Canaveral 
Chapter, Symposium, Cocoa Beach, 
Fla., Mar. 6-8. 

Flight Propulsion Meeting (classified), In- 
stitute of the Aerospace Sciences, 
Cleveland, Mar. 8-9. 


1962 Symposium on Packaging of Chemi- 
cal Products, sponsored by Manufac- 
turing Chemists’ Association, Inc., St 
Louis, Mar. 13-14. 


Goddard National Space Conference, 
sponsored by the National Rocket 
Club, Sheraton Park Hotel, Washing- 
ton, D.C., Mar. 14-16. (Goddard Me- 
morial Dinner on Mar. 16.) 
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A Letter From the Editor 


AR’S END provides a good opportunity to look 

back at the accomplishments of the missile/space 
industry during 1961 and ahead at its prospects and 
problems for 1962. 

The industry can take pride in its achievements 
during a year in which a considerable head of pres- 
sure built up in regard to both manned and unmanned 
space flight programs, as well as the military pro- 
grams for intercontinental and shorter-range missiles. 

The year will go into the record books as the 
one in which the Russians, and the Russians alone, 
succeeded in placing men in earth orbit. We compli- 
ment the President and the National Aeronautics and 
Space Administration for the excellent sense shown 
in deciding not to pressure the Project Mercury team 
into a manned orbital flight attempt before year’s end. 

This magazine pointed out as early as July 24 that 
the manned orbital shot was almost certain to slip 
into 1962. Sound technical reasons existed for this. 
Any effort to high-pressure the program into a 
manned orbital shot in 1961 just to get it on the 
books in the same year as the Russians would have 
been a foolhardy and unnecessary risk. 

The wonderful successes of the Shephard-Grissom 
suborbital Mercury flights and the initial Saturn fir- 
ing made the year an outstanding one in the U.S. 
space program. With still a long way to go, we now 
are back in the race with the Russians with the 
avowed intent of catching and passing them. The year 
must be recorded as one in which our national lead- 
ership, for the first time, displayed the heartening 
support needed in the space race. 

Letting of the prime Apollo contract was a major 
milestone in our developing space effort. At the be- 
ginning of the year, when another publication at- 
tacked the appointment of James E. Webb as NASA 
Administrator, we announced that we would with- 
hold judgment on Mr. Webb until he had the oppor- 
tunity to prove himself. NASA has expanded this 
year at a fantastic rate, as new responsibilities were 
heaped upon it by the President. Earlier in the year, 
as we reported, this resulted in considerable confu- 
sion in the space agency. Organization now is coming 
out of that chaos. Top-level NASA appointments 
have been sound, and the reorganized agency shows 
promise of being able to cope with the important 
tasks assigned to it. We think Mr. Webb is doing a 
good job in a difficult post. 

Frequently overlooked but no less important than 
the more widely publicized manned space efforts are 
the growing number of unmanned scientific space 
probes and satellites. The year was an outstanding 
one in that respect. The Discoverer program con- 
tinues on its successful path, Scout shots are mount- 


ing in frequency, and the weather satellites already 
have proved their value. 

The missile program moved well in 1961 and the 
Missile Gap—which many seem to have forgotten 
still exists in potential—shows signs of being closed 
under firm Department of Defense policy decisions. 

The year 1961 also may turn out to be the one in 
which the dizzy spiral of “technical” meetings, asso- 
ciation banquets and conventions finally reached its 
apogee. Our editorial stand for fewer, less extravagant 
and more worthwhile meetings drew an overwhelm- 
ingly favorable response from all parts of the indus- 
try and was followed by expressions of support from 
our colleagues on other trade magazines. 

The recent action of Aerospace Industries Asso- 
ciation in requesting its members to screen attendance 
of their employees at meetings, to set a high quality 
standard for reports, and to avoid costly exhibits 
could be a significant turning point. We applaud the 
AIA stand and urge the strongest possible industry 
support. 

At the same time, we agree with AIA in its ex- 
pression of support for strong technical and scientific 
societies. In this regard, we are quite pleased by the 
growing strength of the American Rocket Society, 
which enrolled its 20,000th member during 1961. Our 
compliments and best wishes for an even more suc- 
cessful 1962. 


ARGE PROBLEMS— in the patent field, in pro- 

curement practices and in obtaining recognition 
and financial support of important technical advances 
—lie ahead in 1962. We will keep attention focused 
on these. 

We cannot state strongly enough our belief that a 
major military space effort must be initiated in the 
year ahead. The first step in this direction must be a 
well-financed expansion of the Dyna-Soar program 
Military programs aimed at space reconnaissance and 
interception also need support. The industry must 
make every effort to convince Congress and the Ad- 
ministration of the importance to the nation of these 
programs. 

In 1962, the U.S. will for the first time send a 
man into earth orbit. It will be a year in which we 
should not let our successes blind us or our setbacks 
discourage us. Overall, it should be, as the saying 
goes, a banner year for the missile/space industry. 

In conclusion, we would like to add, from all of 
us on MISSILES AND ROCKETs to all of you, another 
old saying: Best wishes for a very Merry Christmas 
and a peaceful, Happy New Year. 


William J. Coughlin 
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Quality is a quantity of built-in values 





if you measure electrical connector quality as we do— 
that is, by adding up ALL of the extras—we talk the same 
language. We believe you can't stint in even the smallest 
detail and come up with dependable quality. 

Electrical connectors are vital components. They can 
affect the operation of the simplest power line .. . or the 
success Of a million-dollar missile shot, a submarine trip 
under the polar ice cap, or a Mach 3 aircraft test. That's 
why Bendix builds the utmost quality into electrical 
connectors. In our book, there’s no place for the smallest 
deviation in quality. To achieve closest quality control, 


we maintain one of the highest ratios of inspectors-to- 
production-workers in the industry. 

Ask our customers about us. We're sure they will tell 
you that no one in the industry produces higher quality 
than does Scintilla Division. That’s why Bendix® Electrical 
Connectors are most often selected for the most de- 
manding jobs. 

Integrity. Ability. Experience. Acceptance. They add up 
to a complete ‘‘package”’ of built-in quality values we 
think you will appreciate. And, this superior ‘‘package”’ 
is competitively priced. If you want to know more about 
our quality in quantity, call us at Sidney, N.Y. 





Conadian Affiliate: Aviation Electric, Lid. 2 


Scintilla Division 





) Lavrentien Bivd., Montreal 9, Quebec. Export Sales & Service: Bendix International, 205 E, 42nd St., New York 17, N. ¥, 
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“I believe that the nation should commit 
itself to achieving the goal, before the decade 
is out, of landing a man on the moon and 


returning him safely to earth” 


John F. Kennedy 


AEROJET SOLID ROCKET POWER 


Manufacturer of more than 700,000 solid rockets, 
Aerojet recently fired a half-million-pound-thrust 
segmented giant, largest in the free world. 

Next: super-size solid rockets for manned space 
missions, with assured economy, high 


performance, safety and maximum reliability. 
SOLID ROCKET PLANT 


oIeryet- CGoaneral 


CORPORATION 


Sacramento, California 


(THE \ 
GENERAL) A SUBSIDIARY OF THE GENERAL TIRE AND RUBBER COMPANY 


\ TIRE 


Engineers, scientists : investigate outstanding opportur 








